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PREFACE 


The  present  volume  will  appeal  most  strongly  to 
teachers  of  typewriting  and  to  those  preparing  to  direct 
learners  of  this  art. 

Part  I  presents  the  general  psychology  of  skill  and 
the  laws  which  govern  its  acquisition  in  every  field. 
During  the  past  twenty-five  years  several  hundred 
researches  have  been  made  in  the  field  of  animal  learn¬ 
ing  alone;  as  many  more  have  been  made  of  human 
learning.  Most  of  these  studies  relate  to  the  acquisition 
of  skill  and  have  revealed  facts  of  far  reaching  practical 
significance  to  teachers.  These  facts  are  set  forth  in 
Part  I  of  this  book  to  make  them  directly  available  for 
teachers  of  typewriting  and  to  those  especially  inter¬ 
ested  in  the  psychology  of  skill.  All  teachers  should 
understand  how  the  laws  of  learning  operate  in  the  par¬ 
ticular  instances  of  learning  which  they  direct,  because 
it  is  impossible  to  practice  the  greatest  economy  in 
teaching,  or  to  use  correct  technique  in  the  direction  of 
learners,  without  a  knowledge  of  the  principles  which 
control  the  particular  type  of  learning  to  he  directed. 

Part  II  presents  the  results  of  a  detailed  scientific 
analysis  of  learning  to  typewrite.  The  facts  revealed 
by  this  analysis  are  separately  set  forth  in  order  to 
demonstrate  by  a  concrete  example  how  a  particular 
instance  of  learning  may  be  analyzed  to  obtain  the 
facts  needed  to  enable  teachers  to  give  to  their  pupils 
the  kind  of  help  they  need  to  make  their  progress  in 
learning  most  economical  and  efficient. 

This  mode  of  treatment  necessitates  the  mention  of 
certain  principles  in  more  than  one  place,  and  may  have 
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caused  some  repetition  of  statement;  but  it  is  used  to 
emphasize  the  importance  of  making  such  scientific 
analyses  of  all  instances  of  learning,  and  to  illustrate 
by  a  concrete  example  just  how  it  might  be  done.  The 
writer  believes  that  it  is  necessary  to  make  such  a  job 
analysis  of  each  important  type  of  learning  in  order  to 
obtain  the  facts  needed  to  evolve  the  most  economical 
method  of  directing  learners  in  that  field.  It  is  hoped 
by  this  method  of  treatment  to  give  definite  help  to 
those  desiring  to  make  similar  studies  of  other  types 
of  learning. 

The  role  of  the  teacher  in  the  most  expeditious  and 
economical  learning  is  pointed  out  in  Part  III.  Here 
is  described,  on  the  basis  of  the  facts  revealed  in 
Parts  I  and  II,  the  exact  kind  and  amount  of  direction 
which  a  teacher  must  give  to  make  the  learning  of  his 
pupils  truly  economical  and  efficient. 

The  facts  and  principles  which  this  study  of  one 
specific  instance  of  learning  has  revealed  should  interest 
other  groups  of  persons  besides  teachers  and  learners 
of  typewriting.  They  will  prove  useful  to  teachers  of 
other  subjects  who  desire  to  improve  their  own  methods 
of  instruction;  particularly  to  those  who  are  teaching 
subjects  where  manual  skill  is  acquired,  such  as  piano 
playing,  woodworking,  etc.  These  will  find  in  Part  II 
ol  the  book  a  method  and  technique  which  may  be  used 
for  making  a  similar  analysis  of  the  particular  type  of 
learning  which  they  are  called  upon  to  direct;  also, 
many  facts  in  Parts  I  and  III  which  will  assist  them  in 
evolving  better  methods  of  instruction  in  the  subjects 
they  teach. 

In  special  training  courses  for  teachers  where  per¬ 
sons  are  being  instructed  in  educational  psychology,  the 
book  may  be  used  as  a  text  for  the  intensive  study  of 
the  learning  process.  The  best  way  to  understand  the 
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laws  of  learning  is  to  see  how  they  operate  in  a  given 
case,  and  to  understand  how  a  particular  instance  of 
learning  actually  takes  place.  A  teacher  should  know 
what  his  learners  must  do  to  succeed,  the  exact  habits 
they  must  form,  how  these  habits  are  originated  and 
fixed  as  the  learning  proceeds,  and  the  difficulties  which 
are  normally  encountered  as  the  learning  takes  place. 
These  facts  are  set  forth  for  learning  to  typewrite  in 
Part  II  of  this  book.  Similar  facts  must  be  determined 
for  every  type  of  learning  if  the  most  economical  method 
of  directing  learners  in  that  held  is  to  be  found  and  used. 

And  since  the  original  investigation  upon  which  this 
analysis  of  learning  to  typewrite  is  based  represents  an 
application  of  the  rigid  methods  of  experimental  psy¬ 
chology  to  human  behavior,  the  book  should  prove  of 
interest  to  students  of  general  and  experimental  psy¬ 
chology.  Most  mental  processes  are  involved  when  an 
animal  or  human  being  is  engaged  in  learning.  A  study 
of  the  learning  process,  therefore,  provides  a  means  for 
investigating  these  mental  functions  in  their  most  real 
or  dynamic  aspect. 

If  the  discussion  of  the  psychological  basis  for  the 
acquisition  of  skill  given  in  Part  I  seems  long  or  diffi¬ 
cult  for  teachers  of  typewriting,  it  may  be  read  after 
Parts  II  and  III.  But  it  should  be  remembered  that 
the  case  of  learning  to  typewrite  cannot  be  correctly 
understood  without  a  knowledge  of  the  psychological 
basis  ot  skill  and  the  laws  which  govern  its  acquisition 
in  every  field.  Should  the  reader  desire  to  make  this 
text  the  basis  of  a  more  extensive  course  of  reading  on 
the  psychology  and  pedagogy  of  skill  the  list  of  refer¬ 
ences  and  exercises  appended  at  the  end  of  each  chapter 
will  prove  of  service.  The  exercises  give  opportunity 
lor  the  student  to  work  over  the  material  presented  and 
to  make  it  his  own. 
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PART  I 

THE  PSYCHOLOGY  OF  SKILL  AND  LAWS 
WHICH  CONDITION  ITS  ACQUISITION 
IN  TYPEWRITING 


CHAPTER  I 

PSYCHOLOGICAL  BASIS  FOR  THE 
ACQUISITION  OF  SKILL 


I.  THE  LAW  OF  REACTION  AND  ITS  RELATION  TO 
THE  LEARNING  PROCESS 

The  best  known  law  pertaining  to  living  organisms 
is  the  law  of  reaction.  Man  is  a  reacting  organism. 
He  responds  in  certain  characteristic  ways  to  the  situ¬ 
ations  in  the  world  about  him.  He  is  continually 
bringing  things  to  pass  and  delights  in  creative  activity 
of  every  sort.  All  living  creatures,  from  the  smallest 
and  simplest  known  forms  of  unicellular  animals  to 
man,  respond  in  this  way  to  the  stimuli  which  come 
from  without  or  within  their  own  bodies. 

This  law  of  reaction  helps  us  to  understand  the  gen¬ 
eral  plan  or  mechanism  of  living  organisms.  In  the 
case  of  man,  the  most  highly  organized  and  complex 
form  of  animal  lire  known,  the  surface  of  the  body  is 
covered  with  a  delicate  network  of  sensitive  spots,  the 
organs  of  special  sense,  which  are  attuned  by  special 
structure  and  function  to  respond  in  certain  character¬ 
istic  ways  to  the  objects  and  occurrences  in  the  external 
world.  The  retina  of  the  eye,  for  example,  is  attuned 
to  vibration  rates  in  the  ether;  the  cells  in  the  inner 
ear  have  become  differentiated  in  such  a  way  as  to 
respond  to  certain  vibration  rates  in  the  air;  the  touch 
corpuscles  of  the  skin  are  attuned  to  pick  up  stimuli 
from  objects  coming  in  contact  with  the  surface  of  the 
body. 
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Through  these  receptor  organs  the  animal  is  im¬ 
pressed  in  very  significant  ways  by  most  things  found 
in  the  world  about  it  and  by  many  things  which  happen 
within  the  organism  itself.  The  particular  response 
which  an  animal  makes  when  so  stimulated  depends  (i) 
upon  the  strength  and  nature  of  the  stimulus,  and  (2) 
upon  the  nature  of  the  organism,  or  upon  the  hereditary 
and  acquired  tendencies  to  response  which  have  been 
built  up  in  the  organism  by  race  learning  or  heredity, 
and  by  the  individual  acquisitions  made  during  the  life 
of  the  animal  through  its  contacts  with  the  world. 

The  law  of  reaction  therefore  helps  us  to  understand 
not  only  the  process  of  learning  as  such,  but  the  general 
plan  and  nature  of  living  organisms.  All  higher  animals 
are  built  on  the  general  plan  of  a  battery  or  normal 
nerve  cell.  There  are  the  receptor  organs  on  the  sur¬ 
face  of  the  body  differentiated  into  organs  of  special 
sense.  These  sensitive  spots  put  the  animal  in  touch 
with  the  things  found  in  the  world  about  him,  and  are 
in  turn  connected  with  certain  control  organs  located, 
in  the  higher  animals,  in  the  brain  and  spinal  cord. 
These  receive  nerve  impulses  set  up  in  the  receptor 
organs  and  normally  convert  them  into  motor  impulses 
which  in  turn  produce  a  movement  of  some  muscle  or 
gland,  or  of  the  organism  as  a  whole. 

The  main  features  of  this  plan  as  well  as  the  usual 
order  of  events  may  be  illustrated  by  the  diagram 
given  in  Figure  1,  where  “a”  represents  the  delicate 
network  of  sensitive  spots  on  the  surface  of  the  body 
or  within  the  organism  where  sensory  impulses  originate. 
These  are  in  turn  connected  with  nerve  centers  in  the 
spinal  cord  or  brain  by  very  complex  conduction  chan¬ 
nels  or  cables  called  sensory  nerves.  The  point  “b” 
in  the  triangle  represents  all  the  receiving  and  trans¬ 
forming  stations  in  the  central  nervous  system  which 
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are  directly  or  indirectly  connected  with  the  receptor 
organs  on  the  surface  of  the  body.  Through  the 
activity  of  these  specialized  central  cells  the  organism 
is  made  aware  of  the  thing  which  produced  the  impres¬ 
sion  and  a  response  is  initiated  which  is  more  or  less 
well  adapted  to  meet  the  situation  in  a  successful  way 
for  the  organism.  Whether  or  not  the  animal  becomes 
consciously  aware  of  the  situation  which  has  modified 

its  receptor  organs,  depends 
upon  the  complexity  of  its 
nervous  system,  upon  the 
strength  and  nature  of  the 
stimulus,  and  upon  the  part  of 
the  central  nervous  system  which 
finally  receives  the  impulse  set 
up  in  its  receptor  organ.  The 
letter  “b”  in  the  diagram, 
therefore,  stands  for  every¬ 
thing  that  occurs  at  this  central 
receiving  and  transforming 
station — awareness  or  con¬ 
scious  reception  of  the  stimu¬ 
lus,  realization  of  its  meaning  and  significance,  decision 
to  act,  or  initiation,  direction,  and  control  of  the  final 
response.  It  stands  for  the  origination  of  all  mental, 
motor  or  glandular  responses  which  follow  upon  the  re¬ 
ception  of  stimuli  coming  over  sensory  nerves  from 
without  or  within  the  body.  1  he  letter  “c”  represents 
the  reactions  which  result  from  such  peripherally  or 
centrally  aroused  stimulation.  No  matter  how  simple 
and  automatic  or  how  complex  and  difficult  the  response 
made  by  an  organism  may  be,  it  has  some  such  ante¬ 
cedents  as  are  indicated  in  the  diagram  by  the  letters 
a  and  b. 

This  fundamental  law  of  reaction  and  our  diagram- 


Fig.  I.  Diagrammatic 
Representation  of  the 
Law  of  Reaction 
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matic  representation  of  this  law  will  help  us  to  under¬ 
stand  the  main  problems  involved  in  the  acquisition  of 
skill.  A  fact  as  universal  and  significant  as  the  law 
of  reaction  is  the  fact  that  all  animals,  from  the  lowest 
known  forms  to  man,  learn  by  means  of  the  contacts 
they  make  with  the  world  in  which  they  live,  and 
through  their  reactions  to  the  myriads  of  stimuli  that 
bombard  them  every  minute  of  their  waking  life.  That 
is  to  say,  all  animals  learn.  And  it  is  well  to  remember 
that  they  learn  not  merely  because  of  the  impressions 
which  are  made  upon  their  organs  of  special  sense, 
but  through  the  reactions  which  they  make  to  these 
stimuli. 

For  an  animal  to  change  its  mode  of  response  in  any 
respect  there  must,  therefore,  always  be  (i)  a  stimulus 
which  makes  an  impression  upon  its  receptor  organs, 
(2)  an  active  response  to  this  stimulus,  made  by  the 
animal,  and  (3)  some  change  occurring  within  the 
organism  itself.  This  connects  some  specific  situation 
with  a  particular  response,  so  that  the  same  reaction 
will  thereafter  always  be  made  to  this  particular 
stimulus  until  the  bond  between  them  in  the  nervous 
system  is  broken. 

It  is  also  well  to  remember  that  this  normal  result 
of  stimulation  and  its  consequent  modification  of  the 
organism,  influences,  because  it  is  retained,  the  char¬ 
acter  of  all  future  reactions  which  the  animal  makes 
in  response  to  this  or  to  other  stimuli.  The  modifica¬ 
tions  which  have  thus  been  made  in  the  nervous 
system,  not  only  help  to  determine  an  animal’s  present 
responses,  but  condition  in  certain  important  ways  the 
future  responses  which  it  will  learn  to  make. 

In  our  study  of  such  a  reacting  organism  whether 
for  the  purpose  of  trying  to  understand  and  control  the 
changes  which  are  thus  taking  place  because  the  animal 
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learns ,  or  for  the  purpose  of  better  understanding 
human  nature  as  such,  all  problems  presented  to  the 
science  of  psychology  may  he  approached  from  any  one 
or  all  of  th  ese  three  angles,  (i)  We  may  study  the 
structure  and  function  of  the  organs  of  special  sense 
to  see  just  how  and  where  a  given  stimulus  is  picked 
up;  determining  where  and  how  the  nerve  impulses 
originate;  where  these  sensory  impulses  go,  acquaint¬ 
ing  ourselves  with  the  complex  structure  and  functions 
of  both  the  organs  of  special  sense  and  the  brain  and 
spinal  cord.  All  are  represented  in  Figure  I  by  the 
letter  “a."  (2)  We  may  try  to  understand  the  mental 

ph  ases  of  the  reaction  as  such,  by  making  an  analysis 
of  what  goes  on  in  consciousness  itself  immediately 
before,  while,  or  after  these  stimulations  and  responses 
are  made.  Finally,  (3)  we  may  center  our  study  upon 
the  behavior  of  the  organism  as  such. 

There  are  those  who  believe  that  the  best  scientific 
way  to  proceed  in  the  study  of  human  nature  is  to 
describe  and  measure  only  the  externally  observable 
reactions  which  men  and  animals  make  in  response  to 
all  sorts  of  stimuli.  However  justifiable  this  view  may 
be,  it  is  clear  that  one  of  the  best  ways  to  learn  how 
to  control  or  modify  an  individual’s  reactions  or  to 
understand  the  nature  and  function  of  the  mental  pro¬ 
cesses,  per  se,  is  to  approach  their  study  from  this 
behavioristic  end. 

The  three  most  vital  aspects  of  the  learning  process 
— stimulus,  connection,  and  response — as  well  as  the 
most  important  ways  of  approaching  the  study  of 
modern  psychology  are  therefore  typified  by  the  law 
of  reaction  and  by  our  diagrammatic  representation  of 
the  chief  features  of  this  law. 

One  of  the  chief  purposes  of  psychological  study  is 
to  try  to  understand  and  predict  what  human  beings 


6 


LEARNING  TO  TYPEWRITE 


will  do,  and  one  of  the  chief  purposes  of  education  and 
training  is  to  change  human  nature  and  conduct  in 
certain  predetermined  ways,  making  it  more  nearly 
what  we  think  it  ought  to  be.  Since  there  can  be  no 
such  changes  in  the  real  sense  of  the  Word  without  a 
response,  and  since  all  learning  and  education  seek  to 
change  the  reactions  which  people  make,  we  may 
inquire  how  this  final  result,  the  animal’s  response, 
is  related  to  the  learning  process  as  such,  and  to  the 
acquisition  of  the  particular  type  of  skill  to  be  studied 
in  detail  in  this  book. 

2.  WHAT  ANIMALS  AND  PEOPLE  DO 

As  just  pointed  out,  one  of  the  chief  aims  of  modern 
psychology  is  to  understand,  predict,  and  control 
human  conduct.  Poets,  dramatists,  novelists,  and 
philosophers  of  all  times  have  vied  with  each  other  and 
exhausted  their  vocabularies  and  arts  in  the  attempt 
to  explain  human  motives  and  conduct.  But  they  have 
failed  to  give  us  an  accurate  picture  of  all  the  facts, 
because  of  the  vast  complexity  and  lack  of  uniformity 
in  the  reactions  of  man.  Kings  and  politicians  of  all 
times  have  lost  their  heads  and  coveted  berths  because 
they  were  unable  rightly  to  predict  what  man’s  conduct 
would  be  or  to  control  even  to  a  limited  extent  what 
people  would  do.  But  notwithstanding  all  t L is  variety 
and  complexity  in  the  realm  of  human  conduct  it 
is  possible  to  group  everything  which  men,  women, 
and  children  do  into  three  types  of  response,  (i) 
work  activities,  (2)  enjoyment,  and  (3)  learning  re¬ 
sponses. 

In  the  first  place,  all  normal  animals  and  men,  regard¬ 
less  of  their  physical  and  mental  endowments,  work. 
They  hustle  to  get  food;  they  protect  their  mates  and 
their  young;  they  bring  things  to  pass;  they  create 
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new  things  and  by  their  creative  activity  change  to 
some  extent  the  world  in  which  they  live.  In  this  way 
man  has  produced  many  things  which  did  not  exist  in 
the  world  before.  A  second  important  group  of  reac¬ 
tions  is  distinguished  by  the  fact  that  all  normal  animals 
enjoy  the  very  fact  of  life  itself.  They  find  a  certain 
amount  of  enjoyment  in  the  mere  fact  of  living,  and 
man  in  particular  finds  pleasure  in  many  of  the  beau¬ 
tiful  things  found  in  the  world  about  him.  Lastly, 
both  animals  and  men  learn  through  their  contacts  with 
the  world.  The  sum  total  of  the  reactions  of  man  may 
be  grouped  into  these  three  types  of  activity:  he 
works;  he  appreciates;  and  he  learns  to  deal  more 
and  more  successfully  with  all  aspects  of  his  environ¬ 
ment. 

It  should,  however,  be  pointed  out  in  passing  that 
man  must  learn  to  make  most  or  all  of  the  reactions 
of  the  first  two  sorts  mentioned  above.  That  is  to 
say,  every  normal  individual  must  learn  how  to  work 
if  he  does  creative  work  of  any  sort.  He  must  acquire 
the  ability  to  perform  his  chosen  tasks  always  in  a 
more  efficient  and  economical  way  as  life  proceeds  and 
as  necessity  demands.  He  must  also  learn  how  to 
appreciate  and  enjoy  the  beautiful  things  found  in  the 
world  about  him.  The  capacity  for  enjoyment  and  for 
creative  work  is  born  with  him.  Because  of  his  peculiar 
machinery  of  organs  and  nerves  man  reacts  in  these 
characteristic  ways,  but  the  particular  form  which  his 
reactions  take,  hozv  he  appreciates  and  works,  is 
acquired ,  and  depends  upon  the  kind  and  amount  of 
experience  which  he  receives  in  his  contacts  with  the 
world.  This  fact  emphasizes  the  important  place 
which  learning  occupies  in  the  life  of  man.  The  most 
significant  fact  about  animals  or  men  is  the  fact  that 
they  learn. 
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3.  TYPES  OF  LEARNING  WHICH  NORMALLY  TAKE 

PLACE 

The  particular  types  of  learning  which  take  place 
among  animals  and  men  in  the  course  of  their  normal 
experience  have  been  classified  in  a  number  of  ways  by 
psychologists  and  investigators  of  human  and  animal 
learning,  a  fact  which  is  very  confusing  to  students  of 
human  nature  and  to  teachers  interested  in  the  psy¬ 
chology  of  learning,  either  on  its  theoretical  or  on  its 
practical  side.  (1)  Classifications  have  been  made  on 
the  basis  of  the  method  followed  by  learners  in  origi¬ 
nating  the  new  modes  of  response,  as  trial  and  error 
learning,  associative  learning,  learning  by  analysis  and 
selection,  conditioned  reflex,1  etc.  (2)  Learned  re¬ 
sponses  have  also  been  classified  on  the  basis  of  the 
psycho-physical  processes  that  are  chiefly  involved  in 
the  acquisition,  as  physiological  learning,  sensory- 
motor  learning,  perceptual  learning,  representative  or 
conceptual  learning,  and  the  like.  Lastly  (3)  they  have 
been  classified  on  the  basis  of  what  learners  accomplish 
as  skill  in  the  performance  is  acquired.  On  this  basis 
we  may  differentiate  such  types  of  acquisition  as  obser¬ 
vational  learning,  appreciative  learning,  learning  to 
read  or  to  spell,  and  the  acquisition  of  skills  of  every 
sort  and  grade. 

It  need  scarcely  be  pointed  out  that  the  only  virtue 
in  any  classification  is  that  it  makes  the  handling  of 
the  facts  easier  for  those  who  must  master  or  use  them. 
There  is,  therefore,  no  reason  why  either  of  the  above 
bases  of  classification  should  not  be  used  in  this  book 


1  Thorndike  uses  all  three  of  these  bases  of  classification 
in  his  Educational  Psychology  and  few  authors  have  taken 
the  trouble  to  make  themselves  clear  when  they  discuss  dif¬ 
ferent  types  of  learning. 
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if  by  that  means  we  can  make  clearer  the  facts  about 
the  particular  type  of  learning  to  be  studied.  But  the 
basis  of  classification  should  be  clearly  understood  and 
should  remain  the  same  throughout  the  book,  even  if  it 
cannot  be  made  the  same  for  all  discussions  of  the 
learning  process  in  current  psychological  and  educa¬ 
tional  literature. 

Perhaps  the  simplest  and  most  practical  way  to 
classify  the  types  of  learning  that  occur  is  to  group 
them  on  the  basis  of  what  the  learners  actually  accom¬ 
plish  or  must  do.  No  complete  classification  on  this 
basis  can  be  given,  but  it  will  be  helpful  for  under¬ 
standing  the  psychology  and  pedagogy  of  the  particular 
tvpe  of  acquisition  to  be  studied  m  this  book  if  we 
describe  it  in  relation  to  the  more  important  types  of 
human  learning  which  normally  take  place. 

(/)  The  Racial  Method  of  Learning 

Before  attempting  to  enumerate  the  various  types  of 
individual  learning  which  normally  take  place  it  may 
be  well  to  remind  the  reader  of  the  well-known  fact 
that  most  animal  species,  and  man  in  particular,  are 
making  important  advances  in  their  ability  to  deal  with 
th  eir  changing  environment,  and  with  the  complex  situ¬ 
ations  which  the  problem  of  living  taken  as  a  whole 
presents.  Whether  the  evolution  of  animal  organisms 
takes  place  through  natural  selection,  and  this  alone, 
or  by  other  means  as  well,  the  fact  that  an  evolution 
has  taken  place  within  most  animal  species,  and  is 
still  doing  so,  perhaps  will  not  be  denied. 

In  the  experiences  of  each  species  with  nature  and 
with  itself,  like  that  of  the  individual  in  his  limited 
environment,  it  is  making  progress  in  its  ability  to 
deal  with  that  environment  or  with  nature  as  a  whole. 
It  is  making  adaptations.  It  is  becoming  more  intel- 


IO 


LEARNING  TO  TYPEWRITE 


ligent  as  the  ages  roll  by.  The  individuals  of  each  suc¬ 
ceeding  generation  in  a  very  general  way  find  them¬ 
selves  better  able  to  cope  with  the  difficulties  which 
nature  presents  to  life  than  the  individuals  of  the  pre¬ 
ceding  generation.  There  is  a  more  or  less  steady 
improvement  in  ability  to  do  and  to  live.  This  racial 
improvement  constitutes  learning  taken  in  its  broadest 
sense.  It  has  produced  all  the  animal  species  as  they 
exist  on  the  earth  today  with  man  at  the  head.  It  is  the 
racial  method  of  learning,  or  evolution,  working  itself  out. 

The  individual  has  had  no  direct  hand  in  making 
these  improvements.  Nature  has  produced  the  vari¬ 
ations  and  has  done  the  selecting  of  the  best  by  killing 
the  others.  Even  if  we  choose  to  regard  the  variations 
within  a  genus  as  produced  by  the  individual,  the 
latter  has  had  no  part  in  their  production  through  the 
influence  of  any  of  his  own  activities  which  need  a 
definite  schooling  for  their  perfection,  or  which  must 
be  acquired  as  instances  of  individual  learning. 

When  we  consider  the  human  race  taken  as  a  whole, 
we  see  evidences  of  this  training  in  nature’s  school  far 
in  advance  of  any  gains  that  have  been  made  by  man’s 
competitors.  Man  is  the  most  adaptable  and  the  most 
intelligent  of  all  animals,  because  in  some  such  manner 
as  we  have  described,  he  has  acquired  the  ability  to 
react  to  his  environment  in  ways  that  make  him  able 
to  get  much  more  from  nature  and  from  the  stimuli 
which  it  provides  than  any  other  animal  species.  He 
is  able  to  make  not  only  a  much  more  intensive  but  a 
much  wider  use  of  his  environment  than  lies  within  the 
scope  of  possibility  of  any  other  species.  1  he  greater 
complexity  of  the  human  nervous  system  along  with 
its  greater  capacity  for  modification  in  the  individual, 
or  narrower  sense,  is  but  one  of  the  marks  ot  this 
superior  training  in  nature’s  school. 
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The  value  of  this  natural  endowment  is  likely  to  be 
overlooked  when  we  think  of  the  scope  and  significance 
of  the  various  types  of  individual  learning  which  take 
place  in  the  course  of  the  individual’s  own  lifetime. 
Nature’s  method  of  producing  these  results  has  been 
so  slow,  and  the  ages  of  history  so  vast  that  they  make 
this  racial  method  of  learning  seem  clumsy  and  slow 
as  compared  with  the  rate  at  which  an  individual  learns 
during  the  span  of  his  own  individual  life.  But  it  should 
be  remembered  that  it  is  this  greater  flexibility  of  man’s 
nervous  system,  this  increase  in  sensory  capacity,  this 
greater  capacitv  for  sensitivity,  retention  and  recall, 
this  greater  facility  for  reaction,  acquired  by  this  racial 
method  of  learning,  that  makes  man  so  far  superior  to 
all  other  animals  in  adaptability  or  in  capacity  to  learn 
taken  in  its  narrower  and  individual  sense. 

(2)  Improvements  Made  Through  Individual  Development 

and  Growth 

If  we  limit,  therefore,  our  consideration  to  the  gains 
made  by  the  individual  in  the  course  of  his  own  experi¬ 
ence,  we  find  two  distinct  types  of  improvement  taking 
place.  In  the  first  place,  all  higher  animals  grow  and 
develop;  and  these  changes  in  structure  and  function 
enable  each  moividual  not  only  to  deal  more  success¬ 
fully  with  his  environment  as  such;  they  improve  his 
ability  to  make  individual  acquisitions  of  every  sort 
while  this  development  is  taking  place.  This  fact  and 
its  significance  for  individual  acquisition  needs  only  to 
be  mentioned  to  be  understood.  Both  these  types  of 
improvement  should  be  kept  in  mind  in  order  that  their 
true  relation  to  the  particular  type  of  learning  to  be 
described  in  this  book  may  be  more  clearly  under¬ 
stood. 
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(j)  Types  of  Individual  Learning  That  Occur 

If  we  focus  our  attention  upon  the  kinds  of  learning 
which  take  place  within  the  span  of  an  individual’s 
own  personal  experience,  we  still  find  such  a  variety 
of  types  that  it  is  difficult  to  classify  or  list  them  all. 
They  range  all  the  way  from  the  very  simplest  responses 
that  an  animal  or  child  learns  to  make,  to  human  skills 
so  complex  and  wonderful  that  they  baffle  the  under¬ 
standing  of  the  most  astute  students  of  human  nature 
that  have  ever  lived.  No  wholly  satisfactory  grouping 
of  these  types  of  individual  learning  can  therefore  be 
given.  Fortunately,  no  exhaustive  list  need  be  arranged. 
The  following  kinds,  classified  on  the  basis  of  accom¬ 
plishment,  include  some  of  the  more  important  types 
of  individual  acquisitions  which  are  made  by  all  normal 
folk,  and  they  will  suffice  to  set  in  a  proper  light  the 
particular  type  of  learning  to  be  studied  in  detail  in 
this  book. 

In  the  first  place  (i)  each  individual  learns,  with 
varying  degrees  of  accuracy  and  completeness,  to 
observe  what  transpires  in  the  world  about  him.  He 
learns  the  names  of  each  object  and  thing,  what  they 
are  for,  and  what  they  will  do  for  or  to  him  if  he  gets 
in  their  way.  (2)  In  the  course  of  his  experience  every 
normal  individual  also  learns  how  to  fix  and  recall  the 
facts  gained  by  such  observations,  and  how  to  use  them 
more  efficiently  in  the  business  of  learning  or  in  doing 
the  things  which  he  is  called  upon  to  do.  By  such 
training  of  his  representative  and  conceptual  centers  he 
becomes  better  able  to  recall,  manipulate,  and  use  his 
former  experiences,  and  so  better  able  to  accumulate 
knowledge  in  a  purposeful  and  more  efficient  way.  (3) 
Each  individual  may  also  learn  to  deal  in  a  more 
efficient  manner  with  the  new  and  difficult  situations 
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which  he  encounters  in  his  work  and  play.  There  is 
every  reason  to  believe  that  any  normal  child  or  man 
may  learn  to  become  more  original  and  adaptable, 
more  ingenious  or  inventive  in  the  solution  of  the  many 
new  problems  which  life  presents.  (4)  He  may  also 
learn  how  to  study  and  work  more  efficiently  at  his 
tasks,  or  learn  how  to  learn.  (5)  He  may  learn  how 
to  enjoy  the  many  things  which  the  world  calls  beau¬ 
tiful  and  good  (appreciative  learning).  (6)  He  may 
learn  the  rudiments,  or  even  all  that  is  known  about 
any  subject,  or  science  or  art  (informational  or  book 
learning).  Lastly  (7),  he  may  acquire  expert  skill  in 
any  field  of  human  activity  such  as  learning  to  type¬ 
write.  And  since  there  is  such  a  large  number  of  types 
of  skill  which  an  individual  may  acquire,  as  well  as 
various  degrees  of  proficiency  for  each,  it  will  be  help¬ 
ful  if  we  examine  somewhat  in  detail  the  different  kinds 
of  modification  of  their  native  and  learned  responses 
which  animals  and  people  learn  to  make,  because  these 
types  of  modification  constitute  the  elements  of  the 
learning  process  to  be  described  in  detail  in  this  book. 

4.  TYPES  OF  RESPONSE  WHICH  ANIMALS  AND 
PEOPLE  LEARN  TO  MAKE 

In  acquiring  any  form  of  skill  the  following  types  of 
modification  of  the  native  and  previously  acquired 
modes  of  response  are  therefore  made  and  used  in 
various  combinations. 

(7)  Positive  Adaptations 

Positive  adaptations  are  made  which  means  that  the 
connection  between  a  particular  stimulus  and  a  given 
response  is  strengthened  by  the  exercise  of  the  par¬ 
ticular  stimulus-response  mechanism  practiced.  Such 
exercise  results  normally  in  a  lowering  of  the  threshold 
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of  stimulation,  in  a  decrease  in  the  time  required  to 
make  the  response,  in  an  increased  resistance  to  dis¬ 
traction,  and  in  an  increase  in  the  vigor  and  ease  with 
which  the  response  is  made,  as  when  a  child’s  crying 
becomes  more  vigorous  and  better  controlled  by  con¬ 
tinued  practice  in  crying. 

(2)  Improving  a  Specific  Mode  of  Response 

A  somewhat  higher  type  of  modification  is  made 
when  an  animal  or  child  improves  some  native  or 
learned  mode  of  response  by  learning  to  make  it  in  a 
more  precise  and  economical  way,  as  when  a  newly 
hatched  chick  learns  after  10  days’  experience  and 
practice  to  pick  up  and  swallow  85  per  cent  of  all  it 
attempts  to  seize,  whereas  it  can  seize  and  swallow 
only  20  per  cent  of  what  it  attempts  to  eat  when  it 
is  born. 


(j)  Negative  Adaptations 

A  third  type  of  response  which  all  animals  and  chil¬ 
dren  learn  to  make  consists  of  learning  to  inhibit  some 
native  or  previously  learned  mode  of  response  when  cir¬ 
cumstances  or  necessity  demand  such  a  change.  A  good 
illustration  in  point  is  Peckham’s  experiment  with 
spiders.  While  a  spider  was  spinning  its  web  a  tuning 
fork  was  sounded  near  the  animal,  with  the  result  that 
the  spider  made  the  normal  defensive  reaction  by  drop¬ 
ping  to  the  ground.  But  it  soon  climbed  back  on  its 
web.  When  the  fork  was  sounded  again  the  spider 
once  more  dropped  to  the  ground.  But  after  several 
repetitions  in  quick  succession  the  spider  finally  ceased 
to  respond  in  this  characteristic  way.  The  next  day 
when  the  fork  was  sounded  it  behaved  as  at  first.  But 
after  the  same  performance  had  been  repeated  on 
several  successive  days  the  spider  ceased  permanently 
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to  respond  to  this  stimulus  in  this  characteristic  way 
because  it  had  learned  to  inhibit  its  native  response  to 
a  stimulus  which  no  longer  was  necessary  for  its  safety 
and  comfort.  In  this  manner  any  native  or  learned 
response  may  become  permanently  detached  from  its 
natural  stimulus.1 

(4)  Substituting  a  New  Stimulus  for  an  Old  and 
Effective  One 

Another  type  of  modification  occurs  when  some 
native  or  previously  acquired  response  becomes  defi¬ 
nitely  attached  to  a  stimulus  other  than  the  one  that 
formerly  evoked  it.  Such  cases  of  learning  are  common 
and  are  of  several  different  kinds.  For  example,  the 
salivary  glands  respond  normally  only  to  the  presence 
of  food  in  the  mouth;  but  they  finally  come  to  react 
not  only  to  the  presence  of  food  in  the  mouth,  but  to 
the  smell  or  sight  of  the  food,  or  even  to  the  thought 
of  delicious  food. 

The  characteristic  feature  of  this  type  of  modifica¬ 
tion  is  that  some  instinctive  or  previously  learned  mode 
of  response  becomes  definitely  attached  to  a  stimulus 
which  formerly  occurred  simultaneously  with  the  appro¬ 
priate  stimulus,  but  which  originally  had  nothing  to  do 
with  producing  that  particular  response.  When  the  new 
linkage  between  the  old  response  and  the  new  stimulus 
has  been  sufficiently  strengthened  by  much  repetition 
or  by  shock,  this  strange,  inappropriate  stimulus  comes 
to  be  permanently  substituted  for  the  original  stimulus 
by  the  principle  of  associative  shifting  to  be  described 
below. 

In  this  way  animals  may  be  trained  to  perform  many 

1  For  other  instances  of  this  type  of  modification  see 
Chapter  V,  section  3. 
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seemingly  intelligent  feats.  For  example,  a  horse  in¬ 
stinctively  raises  its  front  foot  if  kicked  on  the  shin. 
If  one  immediately  and  regularly  precedes  or  accom¬ 
panies  this  kick  on  the  shin  with  a  second  stimulus  such 
as  showing  the  horse  a  piece  of  cardboard  on  which 
some  digit  is  printed,  at  the  same  time  speaking  the 
words,  “Now,  Dolly,  tell  the  audience  what  number 
this  is,”  or  touching  the  horse  in  a  particular  way,  the 
horse  may  be  trained  to  strike  the  ground  with  its  front 
foot,  or  to  nod  its  head  as  many  times  as  the  digit  on 
the  cardboard  indicates.  In  a  little  while  this  substitute 
stimulus  comes  to  be  reacted  to  without  the  stimulus 
originally  required  to  make  the  horse  nod  its  head  or 
raise  its  foot.  It  is  only  necessary  that  the  animal  be 
able  to  discriminate  or  notice  the  new  stimulus.  By 
such  means  a  horse  may  be  trained  so  as  to  appear  to 
perform  elaborate  mathematical  calculations,  or  by 
training  him  to  make  such  natural  responses  to  these 
and  other  substitute  stimuli  it  may  be  made  to  appear 
that  he  is  exercising  remarkable  feats  of  intelligence, 
when  in  reality  he  is  merely  reacting  in  instinctive  ways 
to  new  sets  of  stimuli,  as  the  history  of  the  learning  con¬ 
clusively  shows. 

This  type  of  modification  represents  one  of  the  most 
common  and  at  the  same  time  one  of  the  most  important 
elements  in  the  learning  process.  It  will  help  us  to 
understand  how  the  new  modes  of  response  which  must 
be  made  in  acquiring  any  complicated  type  of  skill  are 
originated  and  finally  established  as  the  learning 
proceeds. 

(5)  Originating  New  Substitute  Responses  and  Attaching 
Them  to  Old  or  New  Stimuli 

Very  often  the  response  which  an  animal  has  been 
making  to  a  particular  situation  or  stimulus  becomes 
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inadequate  or  useless.  In  the  latter  case  a  negative 
adaptation  is  made  and  the  response  is  eliminated  or 
detached  from  the  effective  stimulus.  In  the  former 
case  a  more  adequate  response  must  be  found  and  defi¬ 
nitely  attached  to  the  situation  or  stimulus,  as  occurs 
when  a  child  learns  to  write  a  page  of  print  on  a  type¬ 
writer  after  he  has  learned  to  write  it  with  a  pencil. 
There  are  four  different  levels  at  which  such  substitute 
responses  may  he  established:  (a)  The  learner  may  link 
some  old  and  familiar  response  to  a  new  situation  or 
stimulus,  one  that  has  never  evoked  it  before,  (b)  A 
new  substitute  response  may  be  originated  by  com¬ 
bining  several  native  or  previously  learned  habits,  as 
occurs  when  a  child  learns  to  write  with  a  pencil  or 
learns  to  talk,  (c)  The  new  substitute  response  may 
be  made  up  of  a  series  of  responses  as  occurs  when  we 
learn  to  walk  or  learn  to  react  to  a  word  as  a  whole 
in  typewriting,  instead  of  to  each  letter  separately. 
Lastly,  (d)  new  responses  may  be  originated  and  attached 
to  an  entirely  new  situation  or  stimulus,  one  to  which 
a  successful  response  has  never  before  been  made,  as 
when  an  animal  or  man  learns  to  solve  correctly  a  new 
and  difficult  problem  the  first  time. 

a.  Learning  to  make  a  substitute  response.  In  the 
type  of  modification  where  a  simple  substitute  response 
must  be  made  and  permanently  linked  to  a  different 
situation  or  stimulus,  the  learner  is  simply  called  upon 
to  meet  an  old  situation  in  a  new  or  different  way.  The 
desired  response  to  this  particular  situation  has  never 
been  made,  and  since  something  must  be  done,  the 
learner  must  draw  on  his  store  of  instinctive  and  pre¬ 
viously  learned  responses.  These  are  called  forth  one 
by  one  by  different  aspects  of  the  situation  and  by  the 
desire  or  necessity  for  making  a  successful  response, 
and  tried  out  one  after  another  until  one  succeeds. 


i8_ LEARNING  TO  TYPEWRITE 

The  animal  simply  does  what  it  can  to  meet  the  situ¬ 
ation  successfully.  Finally,  one  of  its  old  modes  of 
response  succeeds,  as  when  a  cat  confined  in  a  puzzle 
box  accidently  pulls  the  string  which  loosens  the  door 
and  permits  it  to  reach  the  food  on  the  outside.  It  is 
merely  a  case  of  reacting  in  a  familiar  but  different 
way  to  some  new  feature  or  element  in  the  situation, 
which  is  the  successful  response. 

b.  Originating  a  new  substitute  response  and  linking 
it  to  an  old  situation  or  problem.  But  often  no  simple 
and  familiar  response  will  suffice.  Then  a  new  substi¬ 
tute  response  must  be  originated  and  be  definitely 
attached  to  the  old  situation  or  problem.  In  such  cases 
the  successful  response  must  be  built  up  by  combining 
two  or  more  native  or  previously  learned  modes  of 
response.  This  occurs  when  one  learns  to  use  both 
feet  simultaneously  in  stopping  an  automobile  by  releas¬ 
ing  the  clutch  and  applying  the  foot  brake  at  the  same 
instant,  if  suddenly  confronted  by  danger.  The  danger 
stimulus  normally  calls  only  for  the  application  of  the 
brake,  a  familiar  and  well-established  response.  But  if 
the  learner  has  been  taught  the  function  of  the  clutch 
and  knows  how  to  make  each  movement,  the  danger 
stimulus  will  eventually  call  forth  the  combined  re¬ 
sponse.  In  all  such  cases  the  acquisition  consists  merely 
of  combining  one  or  more  learned  responses  to  form  a 
new  substitute  response  and  then  attaching  it  perma¬ 
nently  to  the  appropriate  stimulus  by  practice  or  use.1 
For  example,  a  child  learns  to  speak  by  combining  a 
number  of  vocal  sounds  which  he  has  previously  learned 
to  make  separately.  After  such  a  combination  has  once 
been  made  and  definitely  attached  to  the  appropriate 

1  For  a  description  of  how  such  a  new  mode  of  response 
is  actually  originated  and  definitely  linked  to  the  old  situ¬ 
ation  or  problem,  see  Chapter  III,  section  4. 
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stimulus,  it  needs  only  to  be  fixed  by  exercise  to  make 
the  learning  complete.  The  same  thing  holds  in  learn¬ 
ing  to  write.  The  child  has  already  learned  to  grasp 
and  hold  objects  in  his  fingers  and  hand.  He  has  also 
learned,  in  his  play,  to  make  all  sorts  of  movements 
with  his  forearm  and  hand.  These  need  only  to  he 
brought  together  in  a  certain  way  to  enable  him  to 
make  the  senes  of  movements  required  to  write  a  letter 
or  word.  Combining  words  in  the  writing  of  sentences 
gives  further  illustration  of  how  new  modes  of  response 
are  made  from  the  learner’s  stock  of  native  and  learned 
reactions. 

c.  Originating  a  new  serial  response  and  attaching  it 
to  a  familiar  situation  or  stimulus.  Often  a  definite 
series  of  successive  movements  must  be  originated  and 
definitely  attached  to  a  particular  stimulus. 

A  case  in  point  is  the  formation  of  he  “word-habit” 
in  learning  to  typewrite.  When  a  typist  learns  to 
react  to  a  word  taken  as  a  whole  instead  of  to  the 
separate  letters  which  compose  it,  a  particular  sequence 
of  movements  must  be  built  up  and  joined  together 
into  one  larger  unit.  This  enables  the  typist  to  con¬ 
trol  the  entire  series  of  movements  required  to  strike 
all  the  keys  representing  the  letters  of  the  word,  as  a 
single  unified  response.  In  writing  the  word  “the,” 
for  example,  a  beginner  must  spell  out  the  word  one 
letter  at  a  time,  and  must  make  a  separate  response 
to  each  letter.  Earlier  still,  five  separate  responses 
must  be  made  for  each  letter.  But  when  letter  habits 
have  been  well  enough  mastered,  and  if  the  learner  is 
trying  for  still  greater  speed,  he  learns  to  think  ahead 
while  writing  the  first  letter  of  the  word,  and  so  pre¬ 
pares  for  the  second  letter  while  making  the  first.  In 
effect,  he  begins  to  react  to  the  second  letter  of  the 
word  while  still  writing  the  first.  When  he  has  acquired 
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a  little  more  skill,  he  learns  to  anticipate  the  series  of 
letters  forming  the  entire  word  while  still  at  the  begin¬ 
ning  of  the  word.  In  this  manner  the  individual  letter¬ 
making  movements  become  inseparably  joined  together 
and  linked  to  the  mere  thought  or  pronunciation  of  the 
word  which  has  now  become  the  effective  stimulus  for 
arousing  the  series  of  movements  required  to  write  the 
word  on  the  machine. 

d.  Originating  a  new  mode  of  response  and  attaching 
it  to  a  new  situation  or  stimulus.  Some  of  the  most 
important  instances  of  learning,  however,  consist  of 
making  such  new  responses  to  a  stimulus  to  which  a 
correct  response  has  never  been  made.  The  various 
maze  and  puzzle  box  experiments  of  Thorndike,  Carr, 
Watson,  Lindley,  and  Ruger  give  abundant  illustra¬ 
tions  of  this  type  of  modification  of  human  and  animal 
behavior.  A  hungry  rat  placed  in  a  maze  from  which 
it  can  reach  food  only  by  following  one  more  or  less 
complicated  path,  begins  to  explore.  He  sniffs  about, 
goes  back  and  forth,  enters  every  passage  and,  in  the 
course  of  his  explorations,  finds  his  way  to  the  food 
box.  When  replaced  at  the  starting  point  he  proceeds 
as  before  but  with  more  speed  and  with  fewer  runs 
into  the  blind  alleys.  In  successive  trials  he  makes 
fewer  and  fewer  mistakes.  In  succeeding  trials  he  elim¬ 
inates  the  blind  alleys  one  after  another  and  finally 
comes  to  run  by  a  fixed  route,  passing  all  the  blind 
alleys  without  even  so  much  as  turning  his  head.  A 
new  and  correct  series  of  responses  has  been  originated 
and  definitely  attached  to  the  new  situation  or  maze. 

Puzzle  box  experiments  for  animals  give  further  illus¬ 
trations  in  point.  If  one  places  a  hungry  young  cat, 
bird,  or  dog  in  a  cage  with  suitable  food  on  the  outside, 
one  is  sure  to  get  a  variety  of  responses.  A  cat  so  con¬ 
fined  tries  to  push  its  nose  between  the  bars;  it  bites 
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and  claws  at  everything  in  sight.  Coming  finally  to 
the  button  that  fastens  the  door,  it  attacks  this  also, 
and  sooner  or  later  turns  the  button  in  such  a  way  as 
to  open  the  door  which  gives  it  access  to  the  food.  On 
successive  days  this  one  correct  response  comes  to  be 
made  more  quickly  and  with  greater  precision  and  ease 
until  after  fifteen  or  twenty  trials  a  prompt,  unerring 
response  is  made  as  soon  as  the  cat  is  placed  in  the  box. 

Such  situations  may  be  complicated  almost  indefi¬ 
nitely  for  an  animal  or  child,  and  the  exact  procedure 
followed  by  the  learner  may  be  accurately  noted  and 
described.  There  is,  of  course,  a  limit  to  the  difficulty 
of  the  problem  that  an  animal  or  man  can  learn  to 
solve,  and  the  procedure  will  vary  with  different  animals 
or  men,  and  as  we  pass  from  the  lower  to  the  higher 
animal  forms.  But  the  making  of  a  new  and  successful 
response  to  such  a  new  situation  represents  one  of  the 
most  universal  and  important  types  of  modification 
which  takes  place  among  animals  and  men. 

5.  HOW  THESE  TYPES  OF  MODIFICATION  ARE 
RELATED  TO  THE  ACQUISITION  OF  SKILL 

All  these  types  of  modification  are  in  reality  elements 
in  the  learning  process  and  operate  in  various  ways  to 
produce  the  new  modes  of  response  which  a  learner 
must  originate  as  a  particular  case  of  learning  takes 
place.  Other  types  of  modification  of  an  animal’s 
native  modes  of  reacting  are  doubtless  made  as  it  pro¬ 
ceeds  on  its  journey  through  life.  But  all  of  the  forms 
mentioned  certainly  do  occur  and  are  regularly  used 
when  an  individual  acquires  any  complicated  type  of 
human  skill.  In  all  such  cases  of  acquisition  there  is  (1) 
always  a  strengthening  and  usually  a  further  improve¬ 
ment  of  many  particular  modes  of  response  or  of  one 
or  more  series  of  responses.  (2)  There  is  a  constant 
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elimination  of  certain  previously  learned  modes  of 
response  as  new  and  more  efficient  ways  of  dealing  with 
the  problems  presented  by  the  task  of  learning  are 
acquired.  (3)  There  is  often  a  linkage  of  one  or  more 
native  or  previously  learned  responses  to  a  new  situ¬ 
ation  or  stimulus.  (4)  There  must  always  be  a  devel¬ 
opment  of  many  new  habits  or  single  modes  of  response, 
originated  by  combining  one  or  more  previously  learned 
habits  into  mental  or  motor  units  of  a  higher  order. 
(5)  Usually  there  is  a  development  of  one  or  more  series 
of  such  new  ways  of  reacting  from  the  learner’s  native 
or  learned  reaction  equipments.  (6)  There  are  also 
many  linkages  of  such  new  modes  of  response  to  new 
situations  or  stimuli.  Lastly,  (7)  there  must  always  be 
a  regular  and  continuous  development  of  negative  adap¬ 
tations  to  many  stimuli,  more  particularly  to  the  ele¬ 
mental  habits  which  must  be  outgrown,  or  left  behind 
as  more  efficient  methods  of  work  are  acquired  and 
made  ready  for  effective  use. 

But  what  is  far  more  important  than  the  mere 
description  of  these  elements  in  the  learning  process, 
is  to  ascertain  how  they  are  used  as  skill  is  acquired. 
The  normal  outcome  of  every  learning  process  is  the 
development  and  fixing  of  many  new  ??iodes  of  response, 
habits  which  enable  a  learner  to  perform  the  particular 
task  to  be  learned  in  a  more  precise,  efficient,  and  eco¬ 
nomical  way.  It  is  important,  therefore,  to  determine 
for  each  instance  of  learning  just  how  these  new  ways 
of  reacting  are  originated,  selected  and  mechanized. 

If  carefully  and  exhaustively  studied,  any  case  of 
learning  becomes  a  fascinating  problem  for  psycho¬ 
logical  investigation  because  of  the  many  important 
first-hand  facts  about  human  nature  which  such  a 
study  reveals.  But  for  practical  purposes  it  is  still 
more  important  to  investigate  the  various  types  of 
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learning  which  normally  take  place,  because  if  we  wish 
to  educate,  train,  mould,  change  or  improve  human 
beings  in  accordance  with  the  highest  ideals  which  we 
hold  about  the  meaning  and  purpose  of  human  life  in 
the  world,  we  must  learn  to  direct  the  learning  process 
in  an  efficient  and  economical  way.  And  if  we  wish 
to  control  and  direct  it,  we  must  understand  it. 

We  shall,  therefore,  next  turn  to  a  consideration  of 
the  nature  of  the  learning  process  as  such,  then  describe 
the  laws  which  control  it,  and  finally,  in  Chapters  V, 
VI,  and  XII  explain  how  each  of  these  elements  in  the 
learning  process  functions  in  the  acquisition  of  the  par¬ 
ticular  type  of  skill  to  be  treated  in  detail  in  this  book. 

QUESTIONS  AND  EXERCISES 

1.  Make  a  summary  outline  of  the  chapter,  stating  in 
logical  sequence  the  most  important  points  mentioned  in 
the  text. 

2.  Describe  the  general  plan  of  living  organisms,  pointing 
out  the  role  which  each  division  of  this  plan  plays  in  learning. 

3.  1  aking  yourself  as  an  example,  illustrate  the  three 
necessary  divisions  of  every  learning  process.  Explain  the 
relative  importance  of  each. 

4.  How  do  the  modifications  made  within  the  organism 
by  previous  learning  and  experience  influence  the  character 
of  new  learning  activities? 

5.  How  do  these  modifications  affect  all  other  activities? 

6.  How  would  you  classify  the  reactions  of  animals  and 
man?  What  place  does  learning  occupy  among  these 
responses? 

7.  Name  the  various  types  of  learning  which  normally 
take  place  within  the  span  of  an  individual’s  life.  Lfiion 
what  basis  is  your  classification  made? 

8.  Enumerate  the  different  kinds  of  modification  which  an 
animal  or  man  makes  in  the  course  of  his  experience.  Give 
an  example  for  each. 

9.  In  what  way  are  these  types  of  modification  related  to 
the  learning  process? 


24 


LEARNING  TO  TYPEWRITE 


io.  Describe  the  method  of  making  improvements  in  a 
species.  How  is  this  racial  method  of  learning  related  to 
the  process  of  making  individual  acquisitions  of  all  sorts? 
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CHAPTER  II 

GENERAL  NATURE  OF  THE  LEARNING 

PROCESS 

To  understand  the  psychology  and  pedagogy  of  skill 
it  will  help  us  if  we  work  out  more  in  detad  the  mechanics 
of  the  learning  process,  pointing  out  (i)  the  normal  out¬ 
come  or  end  result  of  every  learning  process;  (2)  how 
learned  responses  are  related  to  a  learner’s  native  and 
habitual  modes  of  reaction;  (3)  the  meaning  of  the 
ability  to  originate  and  use  such  new  modes  of  response 
when  translated  into  physiological  or  neurological 
terms;  and  (4)  the  essential  stages  or  steps  in  the 
acquisition  of  any  new  mode  of  response.  Until  these 
matters  are  understood,  the  exact  order  of  events  in 
any  particular  instance  of  learning  cannot  be  clearly 
described  or  correctly  understood. 

I.  NORMAL  RESULT  OF  EVERY  LEARNING  PROCESS 

The  final  outcome  of  all  learning  activity  is  a  new 
type  of  response,  or  the  ability  to  react  in  a  way  which 
was  impossible  before  the  acquisition  took  place.  In 
the  case  of  strengthening  some  native  or  previously 
learned  mode  of  response,  the  result  is  greater  ease, 
rapidity,  and  precision  of  the  particular  type  of  reac¬ 
tion  that  is  being  improved.  In  learning  which  in¬ 
volves  the  development  of  a  negative  adaptation  to  a 
particular  stimulus,  the  reaction  is  simply  inhibited  or 
eliminated.  In  cases  of  learning  where  some  native  or 
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acquired  mode  of  response  becomes  permanently  at¬ 
tached  to  a  new  substitute  stimulus,  we  link  such  an 
old  response  or  a  series  of  learned  reactions  to  a  new 
situation  or  stimulus.  In  all  other  cases  of  learning,  a 
different  response  or  chain  of  new  responses  is  originated 
and  attached  either  to  a  new  or  to  an  old  situation  or 
stimulus.  In  every  learning  process  where  expert  skill 
in  a  particular  field  is  acquired,  a  series  of  such  new 
responses  is  developed  and  combined  into  a  hierarchy  of 
habits  as  the  learning  proceeds.  But  the  result  is  always 
a  new  mode  of  response,  one  that  enables  the  learner  to 
do  things  which  he  could  not  do  before,  or  to  do  old 
things  in  a  more  efficient  and  economical  way. 

Such  new  and  more  efficient  methods  of  reacting  to 
a  given  situation  can  be  acquired  only  by  permanently 
attaching  some  native  or  habitual  response  to  the  new 
problem,  or  by  combining  one  or  more  of  such  habitual 
reactions  into  a  new  and  better  mode  of  response.  We 
shall,  therefore,  next  inquire  how  such  new  modes  of 
response  are  related  to  a  learner’s  native  and  previ¬ 
ously  acquired  ways  of  reacting  to  stimuli. 

2.  RELATION  BETWEEN  NEW  MODES  OF  RESPONSE 

AND  THE  LEARNER’S  NATIVE  AND  ACQUIRED 
WAYS  OF  REACTING 

To  understand  fully  just  how  such  new  types  of  reac¬ 
tion  are  acquired,  it  must  be  borne  in  mind  that  all  are 
developed  from ,  and  by  means  of  the  animal’s  native 
modes  of  response  or  from  the  race  habits  referred  to 
in  Chapter  I.  Every  form  of  skill  that  an  animal  or 
man  acquires  is  developed  by  extending,  changing,  or 
combining  these  native  responses  into  new  modes  ot 
reaction.  This  is  accomplished  by  means  of  stimuli  and 
the  reactions  of  the  learner,  as  he  uses  the  special  capaci¬ 
ties  and  tendencies  to  reaction  which  he  has  acquired 
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through  individual  experience  and  by  the  racial  method 
of  learning  discussed  in  Chapter  I. 

From  our  description  of  the  law  of  reaction  and  the 
statement  of  the  relation  which  this  law  bears  to  the 
learning  process,  it  is  clear  that  the  only  way  a  new 
tvpe  of  response  can  be  acquired  is  by  making  some 
sort  of  response.  Without  these  native  modes  of  reac¬ 
tion  to  fall  back  upon,  some  ready-formed  race  habits 
or  tendencies  to  respond  to  begin  with,  nothing  leading 
to  the  formation  of  a  new  habit  could  possibly  occur, 
because  the  animal  or  child  would  be  entirely  inactive 
at  the  outset  and  so  could  not  even  make  a  start 
towards  the  formation  of  new  habits.  The  only  way 
an  individual  can  learn  to  make  a  new  response  is  by 
responding.  Acquired  habits  are,  therefore,  mere  modi¬ 
fications  and  extensions  of  the  native  modes  of  behavior 
which  the  animal  already  possesses.  All  learners  are 
dependent  upon  these  native  tendencies  to  response  for 
all  the  acquisitions  which  they  are  able  to  make. 

The  first  step  in  understanding  the  mechanics  of  the 
learning  process  is,  therefore,  to  see  clearly  this  funda¬ 
mental  relationship  between  a  learner’s  original  tenden¬ 
cies  to  respond  and  individual  acquisition.  One  of  the 
most  important  things  for  a  teacher  or  director  of  the 
learning  process  to  understand  is  how  to  utilize  in  a 
successful  way  these  original  capacities  and  reaction 
patterns  of  his  learners. 

3.  THE  PHYSIOLOGICAL  AND  NEUROLOGICAL  BASIS 
FOR  ACQUISITION  OF  SKILL 

A  second  fact  which  will  help  to  make  the  mechanics 
of  the  learning  process  clear  is  to  understand  what 
learning  is  on  its  organic  or  neurological  side;  to  see 
definitely  just  what  takes  place  within  the  organism 
itself  as  a  new  type  of  response  is  acquired  and  made 
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ready  for  more  prompt  and  effective  use.  In  a  general 
way,  these  changes  were  set  forth  in  Chapter  I,  where 
the  three  necessary  steps  in  the  learning  process  were 
enumerated  in  explaining  the  law  of  reaction. 

To  acquire  a  new  mode  of  response;  no  matter  how 
simple  or  how  complex,  three  things  must  always 
happen  and  in  a  definite  order,  (i)  There  must  be  a 
stimulus  of  some  sort  which  affects  a  receptor  organ, 
making  an  impression  sufficiently  strong  to  originate  a 
nerve  impulse  in  a  receptor  organ.  (2)  This  nerve 
impulse  must,  in  the  higher  animals,  be  transmitted  to 
some  central  group  of  nerve  cells  located  in  the  brain 
or  spinai  cord.  These  not  only  receive  but  redirect  the 
impulse  by  originating  a  motor  nerve  impulse  that  pro¬ 
duces  the  reaction,  if  the  feat  has  been  learned.  (3)  If 
the  desired  response  has  never  been  made,  some  new 
linkage  between  the  appropriate  stimulus  and  the  de¬ 
sired  response  must  be  established  in  the  nervous 
system  by  means  which  will  be  described  in  Chapters 
III  and  IV.1 

(/)  Organic  Changes  Which  the  Learning  Effects 

On  the  organic  side,  learning  to  make  a  new  mode  of 
response  consists,  therefore,  merely  in  making  a  neural 
connection  between  the  sensory  neurones  involved  in 
receiving  the  impression  made  upon  the  receptor  organ, 
and  the  central  neurones  which  originate  the  motor 

1  The  chief  difference  between  the  higher  and  lower  animals 
in  ability  to  learn  lies  mainly  in  the  fact  that  the  structure 
of  the  higher  animals  enables  them  to  elaborate  almost  indefi¬ 
nitely  the  second  of  these  steps  in  the  learning  process.  When 
it  comes  to  receiving  and  redirecting  the  impulses  made  by 
external  stimuli,  the  higher  animals,  because  of  their  more 
complicated  neural,  muscular,  and  sensory  structures,  have 
innumerable  advantages  over  the  lower  animals  in  power  to 
originate  complicated  modes  of  response. 
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impulses  required  to  produce  the  desired  response. 
This  neural  bond  within  the  organism  is  established  by 
making  enough  unvarying  repetitions  of  the  particular 
“stimulus-response”  activity  to  fix  the  connection  in 
the  nervous  system. 

Two  laws  are  operative  in  making  such  neural  bonds 
between  a  given  situation  or  stimulus  and  a  particular 
response.  (1)  The  fact  that  every  stimulus  which 
affects  a  receptor  organ  modifies  not  only  the  sense 
cells  in  this  organ,  but  the  entire  chain  of  neurones 
involved  in  receiving  the  nervous  impulse  set  up  in  the 
sense  organ  and  transforming  it  into  the  desired  re¬ 
sponse.  The  molecules  of  the  nerve  cells  affected  by 
these  impressions  are  like  so  many  powder  magazines, 
ever  ready  to  explode  and  release  their  energy.  They 
are  even  more  susceptible  to  these  external  influences 
than  nitro-glycerine  is  responsive  to  shock.  They  are, 
therefore,  easily  changed  by  the  impressions  which  come 
by  way  of  the  receptor  organs  or  from  other  nerve  cells. 

(2)  Another  fact  which  makes  it  possible  to  produce 
definite  and  more  or  less  permanent  connections  within 
the  organism  between  a  given  situation  or  stimulus  and 
a  particular  response  is  the  fact  of  retention.  Every 
modification  of  a  nerve  cell  or  group  of  cells  made  by  a 
stimulus  coming  from  without  or  within  the  body  of  a 
learner  is  retained  for  a  longer  or  shorter  period  of  time, 
depending  upon  the  number  of  impressions  made,  upon 
the  inherent  nature  of  the  cells  affected,  the  strength 
and  nature  of  the  stimulus,  the  internal  structure  of 
the  neurones  affected  (whether  fatigued  or  ready  to 
respond),  the  extent  to  which  they  have  been  exercised 
before,  and  a  great  many  other  factors  that  determine 
the  organic  effect  which  such  a  stimulus-response  reac¬ 
tion  will  produce.  I  hese  modifications  make  the  nerve 
cells  more  responsive  to  the  same  stimulus  in  the  future, 


30_ LEARNING  TO  TYPEWRITE 

so  that  a  given  response  comes  to  follow  the  appropriate 
stimulus  always  more  easily,  quickly  and  surely  each 
time  it  is  repeated.  These  two  principles  taken  to¬ 
gether  are  generally  called  the  “law  of  habit  or  exercise 
and  use’’  which  will  be  more  fully  discussed  in  Chap¬ 
ter  III. 

The  evidence  for  such  neurological  changes  as  we 
have  described  and  the  true  meaning  of  this  law  of 
exercise  or  use  (applying  a  stimulus  which  produces  a 
particular  result  and  repeating  this  stimulus-response 
activity),  when  translated  into  neural  terms  has  been 
so  clearly  set  forth  by  Professor  Woodworth  in  his 
recent  text  book  of  psychology1  that  we  may  quote 
his  words.  “We  have  good  evidence,”  he  says,  “that 
the  brain  is  concerned  in  learning  and  retention.  Loss 
of  some  of  the  cortex  through  injury  often  brings  loss 
of  learned  reactions,  and  the  kind  of  reactions  lost 
differs  with  the  part  of  the  cortex  affected.  Injury  in 
the  occipital  lobe  brings  loss  of  visual  knowledge,  and 
injury  in  the  neighborhood  of  the  auditory  sense-center 
brings  loss  of  auditory  knowledge. 

“Injury  to  the  retina  or  optic  nerve,  occurring  early 
in  life,  results  in  an  under-development  of  the  cortex 
in  the  occipital  lobe.  The  nerve  cells  remain  small  and 
their  dendrites  few  and  meager,  because  they  have  not. 
received  their  normal  amount  of  exercise  through  stim¬ 
ulation  from  the  eye. 

“Exercise,  then,  has  the  same  general  effect  on  neu¬ 
rones  that  it  has  on  muscles;  it  causes  them  to  grow 
and  it  probably  also  improves  their  internal  conditions 
so  that  they  act  more  readily  and  more  strongly.  1  he 

1  R.  S.  Woodworth,  Psychology ,  A  Study  of  Mental  Life, 
1922,  pp.  414-415.  Compare  also  E.  L.  I  horndike’s  Educa¬ 
tional  Psychology,  Briefer  Course,  Chapter  VII,  or  Original 
Nature  of  Man,  Chapter  XIV. 
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growth,  in  the  cortex,  of  dendrites  and  of  end-brushes 
of  axons  that  interlace  with  the  dendrites,  must  im¬ 
prove  the  synapses  between  one  neurone  and  another, 
and  thus  make  better  conduction  paths  between  one 
part  of  the  cortex  and  another,  and  also  between  the 
cortex  and  the  lower  sensory  and  motor  centers. 

“The  law  of  exercise  has  thus  a  very  definite  mean¬ 
ing  when  translated  into  neural  terms.  It  means  that 
the  synapses  between  stimulus  and  response  are  so 
improved,  when  traversed  by  nerve  currents  in  the 
making  of  a  reaction,  that  nerve  currents  can  get 
across  them  more  easily  the  next  time.  The  more  a 
synapse  is  used,  the  better  synapse  it  becomes,  and  the 
better  linkage  it  provides  between  some  stimulus  and 
some  response.  The  cortex  is  the  place  where  linkages 
are  made  in  the  process  of  learning,  and  it  is  there  also 
that  forgetting,  or  atrophy,  takes  place  through  disuse. 
Exercise  makes  a  synapse  closer;  disuse  lets  it  relapse 
into  a  loose  and  poorly  conducting  state.”  (Compare 
Figure  2.) 

1  he  exercise  of  any  neural  arc,  by  applying  the  ap¬ 
propriate  stimulus  and  obtaining  the  desired  response, 
produces,  therefore,  one  or  more  of  the  following  physi¬ 
ological  changes.  (1)  It  may  cause  a  change  in  the 
form  of  the  neurones  composing  the  arc;  as  Professor 
Woodworth  suggests,  the  discharging  end  of  the  neu¬ 
rones  become  placed  by  the  exercise  in  a  different 
spatial  relationship  to  the  neighboring  receiving  ends 
of  the  neurones  in  the  chain.  (See  Figure  2.)  (2)  It 

may  also  be  that  the  receiving  ends  of  the  neurones 
involved  are  made  more  sensitive  by  exercise,  the 
synaptic  connection  being  made  more  permeable  by  the 
exercise  and  less  permeable  by  disuse.  (3)  The  stimu¬ 
lus  and  its  appropriate  response  may  change  the  con¬ 
ducting  action  of  all  the  neurones  composing  the  arc 
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by  increasing  the  permeability  of  the  synapse  and  by 
reducing  the  natural  resistance  offered  to  the  nerve 
impulse  by  all  the  neurones  in  the  chain.  Lastly  (4), 


o — — 

AFTER  DISUSE 

Fig.  2.  The  law  of  exercise  in  terms  of  synapse  (after  Wood- 
worth).  A  nerve  current  is  supposed  to  pass  along  this  pair  of 
neurones  in  the  direction  of  the  arrow.  Every  time  it  passes, 
it  exercises  the  end-brush  and  dendrites  at  the  synapse  (for 
the  “passage  of  a  nerve  current”  really  means  activity  on 
the  part  of  the  neurones  through  which  it  passes),  and  the 
after-effect  of  this  exercise  is  growth  of  the  exercised  parts, 
and  a  consequent  improvement  of  the  synapse  as  a  linkage 
between  one  neurone  and  the  other.  Repeated  exercise  may 
probably  bring  a  synapse  from  a  very  loose  condition  to  a 
state  of  close  interweaving  and  excellent  power  of  trans¬ 
mitting  the  nerve  current. 

by  varying  the  stimulus  in  intensity  or  kind,  the  neu¬ 
rones  may  be  made  to  discharge  in  a  different  direction, 
which  would  result  in  the  formation  of  a  new  connection 
and  habit.  (Law  of  diffusion  of  stimuli.)  The  prac- 
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tical  outcome  in  every  case  is  that  a  new  mode  of 
response  is  originated,  or  that  an  old  mode  of  response 
can  be  made  more  quickly  and  surely,  as  this  linkage 
in  the  nervous  system  is  formed  and  strengthened. 

(2)  Importance  of  the  Learner's  Response 

Two  other  facts  condition  the  physiological  changes 
which  take  place  within  the  organism  as  new  modes  of 
response  are  developed  or  as  motor  skill  is  acquired. 
Both  throw  light  on  the  nature  of  the  learning  process 
and  on  the  formation  of  the  neural  bonds  which  con¬ 
nect  a  particular  stimulus  with  a  given  response.  The 
first  is  that  the  responses  made  by  an  organism  in  every 
act  of  learning  play  a  very  important  role  both  in 
forming  and  in  perfecting  the  neural  connection  be¬ 
tween  the  stimulus  and  the  desired  response.  Through 
the  special  sense-organs  located  in  the  skin,  in  the 
muscles,  and  in  the  joints,  involved  in  producing  the 
reaction,  the  learner  is  always  affected  in  a  sensory 
manner  by  the  response  itself.  These  movement- 
produced  impressions  (kinaesthetic  sensations)  always 
accompany  the  responses  made  in  every  learning  act. 
After  a  time,  these  secondary  sensory  controls  come  to 
act  as  a  substitute  stimulus  by  the  principle  of  asso¬ 
ciative  shifting,  described  in  the  next  chapter,  and  so 
come  to  initiate  and  direct  the  original  response  in 
place  of  the  regular  stimulus.1  This  is  regularly  the 
case  when  the  response  is  made  up  of  a  series  of  move¬ 
ments  such  as  are  made  when  one  uses  a  typewriter  or 
has  learned  to  walk.  The  sensory  impressions  aroused 
by  the  movements  involved  in  walking,  and  by  the  sen¬ 
sations  received  from  the  contact  of  the  feet  with  the 
ground,  not  only  direct  this  series  of  movements  but 
keep  them  going  in  the  proper  direction  and  sequence 


1  Compare  also  Chapter  XII,  section  4  (6). 
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until  some  definite  purpose  or  stimulus  from  another 
source  comes  in  to  stop  them. 

The  neural  mechanism  for  this  law  is  diagrammatic- 
ally  dlustrated  in  Figure  3.  The  movement-produced 
stimuli,  originating  at  “c,”  are  carried' along  the  dotted 
line  to  the  central  control  organs,  represented  in  the 
figure  by  the  letter  “b,”  in  the  direction  indicated  by 
the  arrow.  These  movement-produced  sensations  come 
in  time  to  be  substituted  for  the  regular  stimuli  that 
originally  came  from  “a,”  and  which  were  formerly 
required  to  produce  the  re¬ 
sponse. 

This  diagram  and  our  brief 
explanation  of  the  law  of 
“circular  reaction”1  will  help 
the  reader  to  understand  why 
we  learn  by  doing  as  well  as 
by  means  of  the  impressions 
that  are  made  by  the  primary 
stimuli.  It  is  important  to 
see  that  the  very  fact  of  reac¬ 
tion  itself  not  only  helps  to 
fix  the  bonds  which  link  a 
given  response  to  a  particular 
situation  or  stimulus,  but  that 
in  certain  cases  the  sensations  aroused  by  the  reactions 
themselves,  regularly  come  to  take  the  place  of  the 
original  stimulus,  as  is  the  case  in  walking,  in  writing, 
or  in  typewriting,  when  these  feats  have  been  learned.2 


Fig.  3.  Illustrating  the 
effect  of  proprioceptive 
stimuli  or  iaw  of  circular 
reaction. 


1  Compare  Baldwin,  J.  Mark,  Mental  Development,  pp.  104- 
128,  especially  page  109.  Also  Smith  and  Guthrie,  General 
Psychology  in  Terms  of  Behavior,  pp.  100-105.  Also  the  for¬ 
mation  of  a  serial  response  in  Chapter  III  and  Chapter  XII, 
section  4  (6). 

2  Compare  Chapter  XII,  section  4  (6). 
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This  group  of  facts  emphasizes  the  great  importance 
of  the  reaction  phase  of  the  learning  process.  In  fact, 
there  can  be  no  learning  without  a  definite  response, 

(i)  because  a  response  is  required  to  originate  every 
new  type  of  reaction  that  is  ever  acquired;  (2)  because 
the  reaction  itself  serves  as  a  new  sensory  stimulus  to 
continue  the  process. 

Many  psychologists  believe  that  the  great  superiority 
of  man  over  lower  animals  lies  chiefly  in  the  fact  that 
he  has  a  nervous  and  muscular  mechanism  which 
enables  him  to  make  thousands  of  such  motor  re¬ 
sponses,  by  the  manipulation  of  his  arms  and  hands, 
which  the  lower  animals  cannot  make  at  all.  These 
give  to  man  not  only  increased  facilities  for  developing 
new  modes  of  response,  but  provide  extra  avenues  for 
receiving  sensory  impressions  which  modify  his  brain 
and  spinal  cord  in  thousands  of  ways  through  this  back 
door  channel.  Such  secondary  sensory  impressions  in¬ 
crease  man’s  power  and  control  not  only  over  his  own 
reactions  as  such,  but  over  the  process  of  modifying  his 
responses  always  in  a  more  economical  and  useful  way. 

T  he  number  and  kind  of  such  linkages  which  a 
learner  may  make  depends  upon  the  number  and  kind 
of  nerve  cells  which  he  possesses;  upon  the  complexity 
of  these  cells;  upon  the  number  and  character  of  the 
stimuli  which  a  learner  can  receive;  and  upon  the 
responses  which  he  is  able  to  make.  In  fact,  these 
factors  combined  with  his  sensory  equipment  condition 
the  origination  of  all  the  responses  which  he  will  ever 
be  able  to  make. 

(j)  Complexity  of  the  Nervous  System  the  True  Basis 

for  Human  Skills 

1  his  brings  us  to  the  consideration  of  a  physiological 
fact  pertaining  to  higher  animal  organisms  that  is  par- 
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ticularly  pertinent  for  learning;  namely,  the  marvelous 
complexity,  not  only  of  the  nervous  system  taken  as  a 
whole,  but  ol  the  individual  units  which  compose  it. 


Fig.  4.  Shows  phylogenetic  and  ontogenetic  development  of 
one  type  of  brain  cell — the  pyramidal  cells  of  the  cerebrum. 
A  pictures  this  type  of  cell  as  found  in  a  frog;  B  in  a  lizard; 
C  in  a  rat;  D  in  man;  a  is  the  picture  of  a  young,  undeveloped 
nerve  cell,  the  neuroblast  without  dendrites;  b  shows  the 
beginning  of  dendrites;  c  shows  dendrites  further  developed; 
d  shows  the  first  appearance  of  collateral  branches;  e  shows 
a  further  development  of  these  collaterals  and  dendrites;  ax 
represents  axones  of  cell;  de  the  dendrites;  cl  collaterals. 
(Modified  from  Donaldson  alter  Ramon  y  Cajal.) 

This  complexity  means  increased  opportunity  for  indi¬ 
vidual  learning,  because  it  multiplies  almost  indefi¬ 
nitely  the  opportunities  for  making  attachments 
between  individual  nerve  cells,  and  various  groups  of 
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such  cells.  This  facilitates  not  only  the  matter  of 
originating  new  modes  of  response,  but  increases  almost 
indefinitely  the  opportunity  for  making  the  connec¬ 
tions  in  the  nervous  system  that  make  possible  the 
variety  of  responses  which  higher  animals  can  make. 

The  exact  neural  mechanism  involved  in  making 
responses  of  various  sorts  is  described  in  most  text¬ 
books  of  psychology  and  need  not  be  repeated  here.  A 
particularly  clear  and  valuable  treatment  of  this  topic 
will  be  found  in  R.  S.  Woodworth’s  new  Psychology, 
Chapters  II  and  III.  Here  are  described  the  general 
mechanisms  involved  in  making  reactions  of  every  sort 
and  grade  from  the  simplest  and  most  permanently 
fixed  reflex  type,  to  responses  which  must  he  originated 
and  controlled  by  the  higher  brain  centers,  and  which 
are  accompanied  or  preceded  by  conscious  processes 
that  control  the  learner's  reactions. 

The  growing  complexity  of  the  individual  neurones 
as  we  pass  from  the  lower  to  the  higher  animal  forms 
is  illustrated  in  Figure  4,  adapted  from  a  drawing  bv 
Ramon  y  Cajal.  1  his  greater  complexity  of  the 
human  nerve  cells  means  greater  opportunity  for  form¬ 
ing  linkages  of  all  sorts  within  the  nervous  system,  and 
so  increased  facilities  for  individual  acquisitions  of  all 
desirable  or  necessary  sorts. 

4.  STEPS  IN  THE  ACQUISITION  OF  NEW  MODES  OF 

RESPONSE 

As  previously  noted,  the  actual  end  result  of  any 
learning  process  is  the  origination  of  a  new  mode  of 
response.  The  steps  which  must  be  taken  in  the 
acquisition  of  any  new  habit  are,  therefore,  the  follow¬ 
ing:  (1)  The  desirable  response  must  be  originated  or 
performed  a  first  time.  Any  complete  description  of 
the  learning  process  involved  in  any  type  of  acquisition 
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must  point  out  how  this  important  step  in  the  learning 
process  takes  place  for  each  habit  that  is  formed.  (2) 
There  must  be  a  selection  of  this  desirable  and  correct 
response,  after  it  has  been  originated  by  the  learner. 
This  means  that  considerable  trouble  may  be  encoun¬ 
tered  in  originating  the  correct  responses.  In  some  forms 
of  learning,  such  as  solving  a  new  problem  involving 
the  use  of  particular  bits  of  knowledge  or  experience, 
the  getting  of  the  first  correct  response  constitutes  the 
most  difficult  step  in  the  learning  process.  But  in 
every  case  of  learning  the  correct  response,  however 
originated,  must  be  selected  for  future  use  in  preference 
to  all  the  wrong  responses  which  are  made  during  the 
process  of  originating  the  correct  one.  This  selection 
means  on  its  practical  side  that  the  successful  response 
becomes  definitely  attached  to  the  appropriate  stimulus 
while  all  wrong  responses  are  eliminated.  (3)  This  cor¬ 
rect  response  must  also  be  improved  and  definitely  fixed 
by  enough  unvarying  repetitions  to  attach  it  perma¬ 
nently  to  the  appropriate  stimulus.  Lastly,  (4)  in  all 
cases  of  learning  where  a  series  of  habits  must  be 
formed  and  successively  combined  to  form  a  higher- 
order  habit,  the  old  elemental  habits  must  be  regularly 
eliminated  as  the  new  and  more  economical  modes  ol 
response  are  developed  and  fixed.  We  shall,  therefore, 
next  endeavor  to  explain  how  each  of  these  necessary 
steps  in  the  learning  process  is  taken  as  the  learning 
proceeds. 

QUESTIONS  AND  EXERCISES 

1.  What  is  the  normal  outcome  or  end  result  of  every 
learning  process?  ' 

2.  What  role  is  played  by  a  learner’s  own  reactions  in  such 
instances  of  acquisition  as  (a)  learning  to  write  correct 
English?  (b)  Learning  to  use  a  typewriter?  (c)  Learning 
to  spell?  (d)  Learning  to  walk,  talk,  or  read  the  vernacular? 
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3.  In  what  ways  are  the  learner’s  native  and  acquired 
response  tendencies  related  to  individual  acquisition? 

4.  In  your  opinion,  does  a  superior  muscular  system  have 
any  significance  for  learning  m  general? 

5.  Di  scuss  the  significance  of  the  shape  and  structure  of 
the  human  hand  as  a  factor  in  mental  evolution,  or  in  the 
development  of  a  superior  type  of  mental  control. 

6.  What  probably  happens  within  the  organism  of  the 
learner  while  learning  takes  place? 

7.  Enumerate  all  the  changes  that  may  take  place  in  the 
nervous  system  when  a  particular  form  of  skill  is  acquired. 

8.  What  evidence  can  you  give  supporting  the  idea  that 
some  such  changes  do  take  place? 

9.  What  is  the  significance  of  the  fact  that  all  organisms 
that  possess  a  superior  capacity  for  learning  also  possess  a 
more  complex  nervous  system  ?  In  what  does  this  complexity 
consist  ? 

10.  Enumerate  and  explain,  by  means  of  an  example  from 
your  own  experience,  the  exact  steps  which  must  take  place 
when  any  new  mode  of  response  is  acquired. 
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CHAPTER  III 

LAWS  WHICH  CONTROL  THE 
ORIGINATION  AND  FIXING  OF 
HABITS  IN  LEARNING  TO  TYPEWRITE 

Since  the  acquisition  of  skill  consists  in  acquiring  a 
new  mode  of  response  or  one  or  more  series  of  such  re¬ 
sponses,  the  chief  problem  in  any  case  of  learning  be¬ 
comes  one  of  ascertaining  how  such  responses  are  origi¬ 
nated  and  permanently  attached  to  the  appropriate 
stimulus.  This  requires  the  taking  of  the  four  steps 
previously  described:  (i)  originating  the  new  response 
or  doing  the  thing  to  be  learned  a  first  time;  (2)  select¬ 
ing  this  successful  response,  or  attaching  it  to  the 
appropriate  stimulus  or  desire  to  make  that  particular 
response;  (3)  improving  or  perfecting  the  response;  and 
(4)  fixing  it  by  much  correct  practice. 

The  taking  of  these  necessary  steps  in  the  learning 
process  is  dependent  upon  the  ability  to  make  the 
various  types  of  modification  of  instinctive  and  habitual 
modes  of  behavior  enumerated  in  section  4  of  Chapter 
I;  namely,  making  positive  adaptations,  improving  or 
perfecting  a  response,  making  negative  adaptations, 
making  conditioned  responses,  making  new  responses 
to  old  situations  or  stimuli,  and  new  responses  to  new 
situations  or  stimuli.  These  elements  in  the  learning 
process  are  utilized  in  various  ways  to  originate  and 
fix  the  various  habits  to  be  formed. 

The  chief  problem  in  the  present  and  following  chap¬ 
ters  of  this  book  will  be,  therefore,  to  point  out  how 
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each  of  these  elements  in  the  learning  process  functions 
in  the  acquisition  of  skill  in  general  and  in  acquiring 
the  particular  type  of  skill  to  be  studied  in  detail  in 
this  book. 

I.  LAWS  GOVERNING  THE  MECHANIZATION  OF 

HABITS 

(/)  Law  of  Exercise  and  Disuse 

First  and  foremost  of  the  laws  which  govern  the 
learning  process  is  the  law  of  exercise  or  use,  commonly 
called  “The  Law  of  Practice  or  Habit.”  Everyone 
knows  that  the  exercise  of  a  muscle  develops  that 
muscle,  that  exercising  a  gland  develops  that  gland, 
and  that  exercising  any  mental  reaction  strengthens 
the  machinery  used  in  making  the  response.  Stated  in 
more  exact  psychological  terms  it  may  be  said  that 
“When  a  given  stimulus  arouses  a  certain  response,  the 
link  age  between  that  stimulus  and  that  response  is 
improved  by  the  exercise,”  or  that  as  a  result  of  the 
practice  this  particular  stimulus  arouses  that  particu¬ 
lar  response  always  more  surely,  more  promptly,  and 
with  greater  accuracy  and  ease  as  the  practice  continues. 

1  his  takes  place  because  of  the  fact  that  every  stimu¬ 
lus  makes  a  definite  impression  on  the  learner’s  nervous 
system,  which  facilitates  in  the  future  each  step  in  the 
stimulus-response  process  as  the  function  is  exercised. 
Because  of  this  fact  of  modifiability  and  the  retention  of 
the  modifications  made,  three  other  laws  operate  to 
determine  the  amount  of  effect  which  a  given  stimulus- 
response  activity  will  produce. 

Frequency.  The  first,  and  foremost  of  these  secondary 
laws  is  the  cumulative  effect  produced  by  the  repetition 
of  any  stimulus-response  process.  This  depends  upon 
the  frequency  with  which  the  performance  is  repeated 
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and  upon  the  time  interval  between  the  practices.  If 
short  or  of  the  proper  length,  we  get  a  cumulative  effect. 
If  long,  the  organism  makes  a  negative  adaptation  to 
the  stimulus  so  repeated.  The  former  or  summation 
effect  of  exercising  any  stimulus-response  process,  is 
objectively  pictured  by  the  practice  curve  shown  in 
Figure  4a,  which  shows  that  in  any  case  of  learning  the 


Fig.  4A.  Typical  Practice  Curve.  Improvement  of  W.  J.  R. 
in  Telegraphy.  After  Bryan  and  Harter. 


improvement  is  rapid  at  first  and  becomes  more  gradual 
and  slow  as  the  practice  continues,  until  a  stage  is 
finally  reached  where  no  amount  of  repetition  of  the 
performance  results  in  further  gains.  One  of  the  most 
important  problems  in  any  case  of  learning  is,  therefore, 
to  determine  the  exact  amount  of  practice  that  will 
produce  the  greatest  amount  of  effect,  and  to  deter¬ 
mine  the  length  of  the  time  interval  between  practices 
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that  will  yield  the  most  permanent  results  for  strength¬ 
ening  the  neural  bonds  to  be  formed. 

Intensity  of  stimulus.  A  second  factor  which  affects 
helpfully  or  hurtfully  the  fixing  of  the  neural  bonds  to 
be  formed  in  any  instance  of  learning  is  the  intensity 
of  the  stimulus,  which  simply  means  that  vigorous  exer¬ 
cise  accompanied  by  concentrated  attention  strength¬ 
ens  such  a  connection  more  than  repeating  the  re¬ 
sponse  more  often  in  a  less  vigorous  or  more  inattentive 
manner.  Many  habits  are  established  in  this  way  by 
shock,  which  means  that  one  or  two  performances  ac¬ 
companied  by  intense  emotion  is  all  that  is  required  to 
fix  the  habit  permanently. 

Recency.  A  third  factor  which  affects  the  fixing  of 
a  newly  acquired  response  is  the  general  principle  of 
“atrophy  through  disuse,"  a  principle  which  seems  to 
hold  throughout  the  entire  physiological  and  biological 
world.  It  simply  means  that  when  a  learned  response 
is  not  used  there  occurs  a  gradual  weakening  of  the 
neuro-muscular  machinery  involved  in  making  the 
reaction.  Exercise  improves  and  strengthens  the 
linkage  between  the  stimulus  and  the  response.  Dis¬ 
use  allows  this  connection  to  deteriorate.  In  the  realm 
of  memory  or  skill  we  speak  of  this  fact  as  the  law  of 
forgetting  and  the  amount  of  deterioration  that  takes 
place  with  the  lapse  of  time  is  pictured  by  the  memory 
curve.  This  law  of  deterioration  with  disuse  explains 
why  things  recently  learned  are  more  accurately  and 
more  readily  recalled.  One  reason  why  some  individuals 
learn  more  slowly  than  others  is  the  fact  that  they  for¬ 
get  almost  as  rapidly  as  they  learn. 

This  law  of  exercise,  with  its  sub-principles  of  fre¬ 
quency,  recency,  and  intensity,  pertains  entirely  to  the 
strengthening  of  a  particular  mode  of  response  or  to  the 
fixing  of  a  series  of  responses  that  have  already  been 
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attached  to  a  particular  situation  or  stimulus.  If 
taken  in  connection  with  the  principle  of  the  summa¬ 
tion  of  stimuli  and  the  law  of  effect  next  to  be  described, 
it  may  help  to  bring  about  improvements  in  the  par¬ 
ticular  mode  of  response  to  be  fixed.  But  with  the 
matter  of  originating  and  selecting  new  modes  of 
response  the  law  has  nothing  to  do.  These  important 
steps  in  the  learning  process  must  be  explained  by 
other  laws  just  as  important,  though  not  so  universal, 
as  this  law  of  exercise  or  use. 

2.  ASSOCIATIVE  SHIFTING  OR  LINKING  A  NATIVE 
OR  LEARNED  RESPONSE  TO  A  NEW 
SUBSTITUTE  STIMULUS 

(/)  Making  a  Unitary  Response  to  a  Plurality  of  Stimzili 

Experiments  on  animals,  from  the  amoeba  to  man, 
have  shown  that  a  stimulus  which  is  of  itself  insufficient 
to  produce  a  response  will  do  so  if  given  in  combination 
with  certain  other  stimuli  and  if  often  enough  repeated. 
Woodworth  has  called  this  principle  the  lazv  of  combi¬ 
nation  by  which  he  means  the  well-known  fact  that 
two  or  more  contiguous  stimuli  acting  together  will 
arouse  a  single  joint  response. 

This  law  if  combined  with  that  of  exercise  or  use 
enables  us  to  explain  how  it  comes  about  that  a  stimu¬ 
lus  which  is  originally  unable  to  arouse  a  given  response, 
acquires  the  power  to  do  so  if  often  enough  repeated 
in  conjunction  with  another  stimulus  that  is  capable 
of  arousing  the  desired  response.  In  cases  where 
several  stimuli  are  “combined”  to  arouse  such  a  joint 
response,  each  contributing  its  share  to  the  motor 
impulse  required  to  produce  the  reaction,  there  is 
already  a  rudimentary  linkage  between  each  element 
composing  the  group  of  stimuli  and  their  common 
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response.  \  hese  feeble  bonds  need  only  to  be  suffi¬ 
ciently  exercised  to  enable  any  one  of  them  to  arouse 
the  desired  response  alone.  This  is  accomplished  by 
strengthening  the  neural  linkage  between  each  par¬ 
ticular  element  in  the  group  of  stimuli  and  the  desired 
response.  But  a  given  response  cannot  become  at¬ 
tached  to  such  an  element  in  a  situation  unless  this 
originally  ineffective  stimulus  is  regularly  combined 
with  other  stimuli  which  can  and  do  arouse  the  response. 
The  ineffective  stimulus  being  one  of  a  group  of  stimuli 
which  taken  together  arouses  the  response,  it  clearly 
participates  to  some  extent  in  eliciting  the  joint  re¬ 
sponse.  By  much  repetition  its  linkage  to  the  desired 
response  becomes  sufficiently  strong  to  arouse  the 
response  alone.  With  the  aid  of  the  law  of  effect,  to 
be  described  below,  this  element  in  the  situation  may 
in  this  way  become  permanently  linked  to  that  par¬ 
ticular  response. 

In  fact,  any  native  or  previously  learned  response 
may  become  effectively  attached  in  this  manner  to  a 
stimulus  which  originally  had  nothing  to  do  with  pro¬ 
ducing  the  desired  reaction.  1  he  only  necessary  con¬ 
dition  for  the  formation  of  such  a  linkage  is  that  the 
new  extraneous  stimulus  be  regularly  combined  with  a 
stimulus  that  will  arouse  the  desired  reaction,  and  that 
the  response  made  to  this  new  stimulus  be  satisfying 
to  the  learner  or  meet  one  of  his  instinctive  or  imme¬ 
diate  needs. 

The  law  when  applied  to  the  learning  process  in¬ 
cludes  the  following  points,  as  Woodworth  has  pointed 
out 

1.  That  a  collection  of  stimuli  working  together  may 
and  generally  does  produce  a  single  joint  response. 

1  Woodworth,  R.  S.,  Elementary  Psychology,  p. 

Henry  Holt  and  Company,  New  York. 
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2.  This  occurs  because  some  loose  connection  already 
exists  between  each  separate  stimulus  and  the 
joint  response. 

3.  When  a  stimulus,  working  together  with  others, 
helps  to  arouse  such  a  joint  response  its  linkage 
with  that  response  is  strengthened  by  exercise 
and  by  the  operation  of  the  law  of  effect. 

4.  By  exercise  and  by  appeal  to  the  law  of  effect 
these  linkages  may  in  this  manner  become  suf¬ 
ficiently  strengthened  to  enable  a  single  one  of  the 
group  of  stimuli  to  arouse  the  former  joint  response 
without  help  from  any  of  the  other  stimuli  origi¬ 
nally  required  to  elicit  it. 

5.  In  like  manner  a  linkage  may  be  established  be¬ 
tween  any  native  or  learned  response  and  a  stimu¬ 
lus  which  originally  played  no  part  whatever  in 
arousing  it. 

(2)  Law  of  Summation  of  Stimuli 

Another  aspect  of  these  summation  effects  of  stimuli 
has  important  bearings  on  the  learning  process,  both 
as  regards  the  strengthening  of  a  learned  reaction  and 
for  the  origination  of  new  modes  of  response.  The 
principle  may  be  illustrated  by  the  case  of  a  sleeping 
child  who  is  being  tickled  on  the  nose  by  a  feather. 
The  first  application  of  the  stimulus  makes  the  child 
move  slightly  in  his  crib.  A  repetition  of  the  stimulus 
causes  him  to  move  more  vigorously  and  perhaps  to 
rub  his  nose.  A  third  application  results  in  more  vigor¬ 
ous  movements  and  rubbing.  Finally  he  awakens  be¬ 
cause  of  the  cumulative  effect  of  a  group  ot  stimuli,  no 
one  of  which  had  sufficient  power  originally  to  awaken 
him.  The  same  law  is  exemplified  when  a  child  teases 
his  little  brother  or  his  teacher,  or  when  he  makes  appeal 
after  appeal  to  his  mother  for  something  which  he  wants 
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but  which  he  lias  been  sternly  told  he  cannot  have. 
Being  a  good  practical  psychologist,  he  knows  that  if 
he  persists  in  his  appeals,  and  proceeds  gradually  and 
cautiously  enough  (which  he  readily  learns  to  do),  he 
will  after  awhile  secure  the  desired  response  from  his 
parent  or  teacher. 

These  are  but  two  illustrations  of  the  summation 
effect  produced  by  a  minimal  stimulus  acting  in  a  single 
sense  department.  The  principle  operates  in  many 
ways  in  human  experience  and  learning  and  may  be 
utilized  both  to  elicit  a  new  and  desired  response  from 
a  learner  or  to  strengthen  a  response  already  learned. 

It  also  holds  when  the  stimuli  come  from  disparate 
sense  departments.1  When  stimuli  coming  from  differ¬ 
ent  sense  departments  are  thus  combined  and  brought 
to  bear  on  a  learner,  they  may  be  made  extremely  ad¬ 
vantageous  in  aiding  certain  steps  in  the  learning  process 
if  only  the  law  is  understood  and  skillfully  appealed  to 
by  the  teacher  or  learner.  It  has  been  generally  believed 
that  masses  of  extraneous  stimuli  act  only  as  injurious 
distractions  which  retard  the  whole  process  of  originat¬ 
ing  and  fixing  the  responses  to  be  acquired.  But  it 
has  been  found  that  children  and  even  adults  are  often 
ad  vantageously  affected  by  masses  of  stimuli  which 
would,  on  a  priori  grounds,  seem  to  retard  every  phase 
of  the  learning  process;  e.g.,  E.  Mcumann's  experiments 
have  shown2  that  children  do  better  work  in  school 
when  working  in  a  noisy,  buzzing  school  room,  sur¬ 
rounded  by  their  fellows,  than  when  working  alone,  and 
the  writer  has  several  times  been  advantageously  stimu- 

1  Compare  on  this  point  James,  William:  Principles  of 
Psychology ,  Vol.  I,  p.  823.  Also  Sherrington’s,  Integrative 
Action  of  the  Nervous  System,  pp.  175-180. 

2  E.  M  eumann,  V orles ungen  Zur  Einfuhrung  in  die  Experi- 
mentelle  Padagogik,  Vol.  Ill,  p.  109b 
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lated  in  his  work  for  several  weeks  by  the  bustle  and 
noise  of  New  York  City. 

(j)  The  Law  of  Effect 

A  fourth  principle  that  operates'  continuously  in 
every  case  of  learning  is  the  fact  that  the  final  outcome 
of  a  learner's  reaction  to  a  stimulus  determines  whether 
this  response  will  become  firmly  attached  to  the  situ¬ 
ation  which  elicited  the  response,  or  whether  it  will 
become  detached  from  this  stimulus  and  eliminated. 
Stated  more  precisely  we  may  say  that  “The  linkage 
of  any  response  to  a  stimulus  is  strengthened  when  the 
response  is  a  success  and  weakened  when  the  response 
is  a  failure."  The  success  may  simply  mean  reaching 
the  goal  of  an  awakened  native  reaction-tendency,  as 
when  a  hungry  animal  obtains  food.  Failure  means 
that  the  learner  is  somehow  kept  from  reaching  the 
goal  set  up  by  his  physiological  state  or  by  some  per¬ 
sonal  desire,  or  by  a  definite  purpose  or  plan.  W  hen 
an  animal  or  learner  succeeds  in  reaching  such  a  goal, 
general  satisfaction  or  pleasure  always  ensues.  W  hen 
he  fails  to  obtain  this  end,  dissatisfaction  or  unpleasant 
feelings  invariably  arise  which  always  become  attached 
to  the  situations  and  responses  which  elicited  them. 

Now  since  satisfaction  and  pleasure  are  universally 
attached,  throughout  the  animal  world,  to  situations 
which  are  beneficial  and  life  giving,  and  dissatisfaction 
and  pain  connected  with  situations  which  are  harmful, 
any  response  which  an  animal  or  learner  makes  that 
brings  satisfaction  becomes  more  firmly  attached  to  the 
situation  or  stimulus  which  aroused  it,  while  a  response 
that  brings  dissatisfaction  or  pain  tends  to  be  elimi¬ 
nated  and  detached  from  the  situation  which  produced 
it.  As  Thorndike  has  put  it:  “W7hen  a  modifiable  con¬ 
nection  between  a  situation  and  a  response  is  made 
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and  is  accompanied  or  followed  by  a  satisfying  state  of 
affairs,  that  connection's  strength  is  increased;  when 
made  and  accompanied  or  followed  by  an  annoying 
state  of  affairs  its  strength  is  decreased. ”x 

\  he  law  also  operates  to  improve  a  particular  response 
by  eliminating  the  useless  movements  which,  as  a  rule, 
accompany  the  first  successful  act.  The  desire  for 
greater  speed  or  accuracy  in  any  skilled  performance 
tends  to  make  a  learner  more  and  more  dissatisfied 
with  anything  short  of  perfection  m  that  line,  as  the 
physiological  desire  for  food  makes  the  young  chick 
perfect  its  pecking  and  swallowing  response. 

In  the  acquisition  of  skill  this  principle  operates 
chiefly  in  originating  a  correct  response  and  in  defi¬ 
nitely  joining  it  to  the  appropriate  stimulus.  It  drives 
the  learner  on  to  invent  new  and  better  methods  of 
work  because  the  old  and  correct  but  slower  procedure 
has  become  distasteful  to  him.  One  of  the  most  im¬ 
portant  advances  which  a  learner  can  make  as  skill  is 
acquired  is,  therefore,  to  become  more  and  more  dis¬ 
satisfied  with  his  failures  and  meager  attainments  in 
that  line,  and  more  and  more  pleased  with  every 
success.  1  he  failure  to  improve  in  a  given  instance  of 
learning  is  often  due  to  the  fact  that  the  learner  is  not 
enough  interested  in  his  own  improvement  to  do  the 
things  which  bring  success  and  not  violently  enough 
dissatisfied  with  his  failures  and  the  slow  progress  he  is 
making  to  eliminate  his  mistakes.  It  is  only  when  a 
learner  is  in  first-class  condition,  feeling  good,  and 
intensely  interested  in  his  improvement  as  such  that 
he  is  able  to  invent  new  and  better  methods  of  work.* 2 

!  E.  L.  Thorndike,  Educational  Psychology,  Briefer  Course, 

p.  1. 

2  See  Book,  W.  F.,  and  Lee  Norvell,  “The  Will  to  Learn,” 
Bed.  Sem.,  December,  1922,  pp.  350-361.  Compare  also 
Chapter  XX  below. 
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3.  LAWS  WHICH  CONTROL  THE  ORIGINATION  OF 
HABIT  IN  LEARNING 

(/)  Principle  of  V aried  Reaction  to  the  Same  Situation 

or  Stimulus 

When  a  unicellular  animal  that  is  feeding  or  other¬ 
wise  reacting  in  a  normal  way  to  a  favorable  environ¬ 
ment,  is  stimulated  adversely  by  the  injection  of  some 
harmful  chemical  into  its  surrounding  media,  or  if  some 
obstruction  is  put  in  its  way,  it  suddenly  ceases  its 
present  mode  of  reaction  and  begins  to  make  a  series 
of  varied  responses  which  are  continued  until  the 
harmful  stimulus  is  eliminated,  or  until  the  animal  has 
freed  itself  from  the  injurious  situation.  The  par¬ 
ticular  responses  which  these  animals  make  to  various 
types  of  stimuli  have  been  carefully  observed  and 
reported  for  each  species.1  In  general,  it  may  be  said 
that  the  animal  goes  through  its  entire  repertoire  of 
movements  in  a  rather  definite  order,  continuing  to 
vary  its  responses  in  every  way  it  can,  and  keeping  up 
the  performance  until  it  has  rid  itself  of  the  injurious 
stimulus,  or  perished  because  no  successful  response 
could  be  made. 

In  a  similar  way  every  animal,  when  confronted  by 
a  situation  to  which  a  successful  response  has  never 
been  made,  begins  to  make  one  movement  after  an¬ 
other,  varying  its  reactions  in  every  possible  way  until 
some  native  or  learned  response  or  some  combination 
of  such  possible  responses  is  made  which  meets  the 
situation  successfully. 

A  hungry  kitten,  devoid  of  any  acquired  habits 
which  enable  it  to  respond  successfully  to  such  situ- 

1  See  Jennings,  Behavior  of  Unicellular  Organisms,  Mac¬ 
millan  and  Co.,  especially  pp.  1-259. 
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ations,  will,  if  confined  alone  in  a  cage  with  food  in 
sight  on  the  outside,  react  somewhat  as  follows:1  It 
tries  to  squeeze  through  every  opening  in  sight;  it 
claws  and  bites  at  the  bars  or  wires;  it  thrusts  its  paws 
through  any  opening  it  finds  and  claws  at  everything 
in  reach;  when  it  strikes  anything  loose  or  shaky  about 
the  cage  its  movements  are  enhanced,  and  these  clawing 
and  struggling  movements  are  continued  with  extraor¬ 
dinary  vigor. 

In  all  cases  of  learning  in  animals,  and  most  cases  of 
human  learning,  where  a  first  successful  response  must 
be  made  to  a  new  situation,  we  find  this  principle  of 
multiple  response  to  the  same  external  situation  exem¬ 
plified  at  some  one  of  its  many  levels.  In  every  such 
case  a  series  of  varied  movements  is  made,  which  even¬ 
tually  leads  to  the  origination  of  the  successful  response, 
if  long  enough  continued,  and  if  the  responses  are  pro¬ 
gressively  varied  in  the  right  direction.  Under  such 
conditions,  and  in  practically  every  case  where  skill 
must  be  acquired,  the  successful  response  cannot  be 
made  at  the  first  attempt  even  with  the  best  expert 
direction  that  may  be  provided.  The  learner  must 
learn  by  doing.  lie  must  be  left  to  make  responses 
of  varying  degrees  of  merit,  from  w  hich  the  better  ones 
are  selected  because  of  the  satisfaction  or  rewards  which 
they  bring.  1  he  best  that  can  be  done  by  a  trainer 
or  director  in  all  cases  of  learning  where  such  new 
responses  must  be  originated  is  to  predispose  the  learner 
to  the  right  response  or  to  give  him  a  clearer  idea  of 
what  must  be  done,  i  bis  will  aid  him  both  in  origi¬ 
nating  and  in  selecting  the  correct  responses  which 
must  be  invented  in  this  “cut  and  try”  fashion. 

Since  this  principle  of  varied  reaction  to  the  same 
situation  or  stimulus  is  the  most  important  law  con- 


1  E.  L.  Thorndike,  Animal  Intelligence,  pp.  35-56. 
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ditiomng  the  origination  of  new  and  successful  re¬ 
sponses,  and  plays  an  important  role  in  other  phases 
of  the  learning  process,  it  should  be  carefully  considered. 
To  understand  the  law  and  its  relation  to  the  learning 
process  we  should  answer  as  clearly  and  as  fully  as  we 
can  the  following  questions:  (i)  What  factors  normally 
elicit  a  response  from  an  animal  or  man;  (2)  why  do 
animals  and  men  continue  a  response  when  once  begun; 
(3)  what  factors  make  them  vary  their  responses  to  a 
given  situation  or  stimulus;  (4)  what  things  determine 
the  direction  which  these  varied  reactions  will  take  in 
general  and  in  a  particular  case;  (5)  why  do  some 
animals  and  learners  vary  their  responses  more  than 
others  and  in  a  more  favorable  or  successful  way  when 
confronted  by  a  situation  to  which  a  new  and  successful 
response  must  be  made;  (6)  how  is  the  correct  response 
selected  and  permanently  joined  to  the  new  stimulus, 
and  the  many  wrong  responses,  called  forth  in  the  proc¬ 
ess  of  originating  the  correct  one,  eliminated.  All 
these  questions  raise  problems  which  cannot  be  finally 
solved  in  our  present  state  of  knowledge  regarding 
animal  behavior  and  the  learning  process. 

(1)  The  chief  factors  which  elicit  a  response  from  an 
animal  or  man1  are  (a)  the  stimulus;  (b)  some  inner 
tendency  to  reaction  induced  by  a  temporary  or  per¬ 
manent  organic  state  existing  within  the  organism,  such 
as  fatigue,  hunger,  sex  craving,  some  previous  stimulus, 
an  acquired  habit,  a  temporary  or  permanent  attitude 
or  mental  set,  some  conscious  purpose,  motive,  plan  or 
desire.  These  organic  and  mental  states  not  only  act 
as  an  inner  stimulus  which  elicits  reactions  of  various 
sorts,  but  they  also  facilitate  some  responses  and  inhibit 
others.  Lastly,  (c)  the  “feel"  of  preceding  movements 

1  These  factors  have  been  clearly  set  forth  in  Jenning’s 
Behavior  of  Micro-Organisms,  pp.  283-313. 
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(the  sensations  aroused  by  the  movements  themselves 
and  by  the  affective  state  which  they  induce)  helps  to 
elicit  many  of  the  reactions  which  animals  and  learners 
make.  This  is  particularly  the  case  where  a  series  of 
movements  are  made,  such  as  are  used  in  writing  with 
a  typewriter,  or  in  walking. 

(2)  and  (3).  The  same  group  of  factors  (stimulus, 
inner  tendencies  to  respond,  desire,  motive,  conscious 
purpose  or  plan,  “feel''  of  the  preceding  movements, 
etc.)  which  operate  to  originate  a  response,  make  an 
animal  or  child  continue  its  responses  until  the  situ¬ 
ation  has  been  met  successfully.  The  continuation  of 
the  stimulus  or  the  persistence  of  the  inner  tendencies 
to  respond,  coupled  with  the  failure  to  attain  the  needed 
or  desired  result,  causes  the  animal  or  child  not  only 
to  continue  its  reactions,  but  to  vary  its  responses  to 
the  situation  continuously  or  until  a  successful  response 
is  made.  Failure  to  reach  the  desired  result  keeps  it 
going  because  it  is  annoying  under  such  circumstances 
not  to  move,  or  to  react  in  ways  which  do  not  produce 
the  desired  result.  They  therefore  keep  on  reacting  and 
varying  their  responses  until  a  successful  reaction  is 
made.  As  soon  as  a  successful  response  is  made,  the 
unpleasantness  and  the  inner  tendencies  to  reaction  dis¬ 
appear,  and  the  ceaseless  experimentation  stops  because 
the  stimuli  which  produced  it  have  disappeared.  Each 
unsuccessful  response  has  been  more  or  less  disagreeable 
to  the  learner.  This  makes  him  vary  his  reactions  in 
every  possible  way,  a  performance  which  continues  until 
a  successful  response  has  been  made  or  until  some  other 
stimulus  comes  into  the  situation  (such  as  a  new  stimu¬ 
lus,  fatigue,  etc.)  to  stop  his  reactions. 

A  physiological  fact  which  helps  to  explain  the  varied 
reactions  made  in  the  presence  of  a  new  situation,  one 
where  no  successful  response  can  be  made,  is  the  law 
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of  divergence  of  stimuli  from  any  sensory  center  in  the 
brain  or  spinal  cord.  There  is  an  actual  branching  of 
neural  pathways  and  of  the  impulses  that  pass  from 
one  center  to  another,  so  that  a  stimulus  from  any 
receptor  organ  or  representative  center'in  the  brain  has 
an  outlet  to  more  than  one  motor  pathway  and  tends 
to  scatter  or  diverge,  taking  now  one  route,  now  an¬ 
other,  as  occasion  and  necessity  may  require.1  It  is 
easy  to  see  how  this  difusion  of  stimuli  aids  in  the 
origination  of  new  and  more  successful  responses. 

(4)  The  factors  which  determine  the  direction  or  form 
which  these  varied  and  surplus  responses  take  during 
the  ceaseless  experimenting  that  goes  on  when  an  animal 
or  man  is  confronted  by  a  new  situation  or  problem, 
are  more  difficult  to  ascertain  and  describe.  In  a  gen¬ 
eral  way  what  the  animal  does  depends  upon  its  race 
habits  and  training  or  past  experience.  It  simply  does 
what  it  can  and  all  that  it  can  in  the  presence  of  that 
situation  or  problem.  Every  response  that  it  makes 
as  the  experimenting  goes  on  changes  the  learner's 
organic  state,  and  with  this  change  in  the  learner, 
caused  by  his  responses  and  failures,  there  goes  a 
change  in  the  external  stimulus,  a  process  which  con¬ 
tinues  as  long  as  the  varied  reactions  are  kept  up.  The 
organic  changes  which  take  place  in  the  learner  and  the 
changes  which  take  place  in  his  responses  to  the  stimu¬ 
lus  vary,  of  course,  with  each  individual  animal  or 
learner.  This  makes  some  animals  and  learners  persist 
in  their  experimentation  when  others  quit.  It  causes 
some  to  vary  their  reactions  more  than  others,  and  the 
two  groups  of  factors  taken  together  help  us  to  under¬ 
stand  why  some  individuals  can  vary  their  response  in 
a  more  favorable  way  than  others. 

1  Compare  Sherrington,  Integrative  Action  of  the  Nervous 
System,  pp.  150-180. 
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(5)  This  brings  us  to  one  of  the  most  important  prob¬ 
lems  involved  in  all  learning  and  raises  one  of  the  most 
important  problems  in  all  human  behavior.  Intelli¬ 
gence  has  been  generally  defined  as  successful  behavior, 
or  the  ability  to  make  a  successful  response  to  new 
situations  or  problems,  where  such  an  adaptation  is 
necessary  or  desirable.1  Many  attempts  have  been 
made  to  determine  the  psychological  factors  or  prin¬ 
ciples  which  control  such  successful  behavior.  One 
thing  is  clear;  namely,  that  all  the  factors  which  con¬ 
dition  this  tvpe  of  behavior  are  complex  and  still  very 
much  obscured.  As  a  matter  of  fact,  little  is  known 
about  the  organic  changes  which  take  place  m  the 
learner  under  such  conditions,  or  about  the  psycho¬ 
logical  factors  which  favor  or  retard  a  learner’s  progress 
in  originating  new  and  successful  responses  in  learning. 
The  key  to  the  situation  lies,  no  doubt,  in  the  effect 
which  the  stimulus  produces  upon  the  learner.  And 
what  this  effect  will  be  depends,  as  we  shall  presently 
see,  upon  the  learner’s  mental  endowments,  and  upon 
his  native  and  acquired  tendencies  to  respond.  One  of 
the  factors  which  determine  the  effect  which  a  given 
stimulus  will  have  is  the  law  of  piecemeal  activity  and 
the  law  of  association  by  similarity  or  contiguity,  which 
should  next  be  described. 

These  two  laws  help  one  to  understand  not  only  why 
a  learner  can  vary  his  responses  almost  indefinitely  to 
a  relatively  simple  situation  or  stimulus,  but  why  he 
can  in  most  cases  continue  to  vary  them  until  a  success¬ 
ful  reaction  is  made.  1  hey  will  also  help  us  to  under¬ 
stand  why  one  individual  is  limited  to  a  very  simple 
round  of  reactions  when  confronted  by  such  a  new  and 

1  Compare  definitions  given  by  Binet,  Stern,  and  others 
quoted  in  Woodrow’s  Brightness  and  Dullness  in  Children, 

pp.  147-151- 
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difficult  situation,  while  for  another  learner  there  seems 
to  be  no  limit  to  the  number  of  varied  reactions  which 
he  is  able  to  make.  They  will  also  help  us  to  under¬ 
stand  why  a  third  individual  is  able  to  go  almost 
straight  to  the  point  after  a  few  unsuccessful  attempts. 

This  much  is  clear:  all  learners  do  what  they  can  in 
the  presence  of  such  a  new  situation  or  problem. 

1  here  is  no  arbitrary  hocus  pocus  whereby  man’s 
nature  acts  in  an  unpredictable  way  when  he  is  con¬ 
fronted  by  a  new  situation."  His  habits  do  not  now 
retire  to  some  convenient  distance  while  some  new  and 
mysterious  entities  come  in  to  direct  his  behavior. 
Under  such  circumstances  each  animal  or  man  simply 
does  what  he  can.  All  must  rely  on  their  native  and 
acquired  tendencies  to  reaction  and  upon  the  use  which 
they  can  make  of  their  experience  and  knowledge  in 
the  presence  of  such  a  new  and  difficult  situation.  We 
shall,  therefore,  next  consider  m  some  detail  the  law 
of  piecemeal  activity  to  any  situation  or  stimulus,  and 
the  law  that  makes  an  animal  or  learner  react  to  such 
a  new  situation  in  the  way  he  reacts  to  a  situation  like 
it,  or  to  the  elements  in  the  situation  which  are  identical 
with  or  similar  to  situations  to  which  he  has  already 
reacted  successfully.  If  he  could  not  do  the  former, 
he  could  not  react  to  new  situations  at  all.  In  doing 
the  latter,  he  merely  does  zvhat  he  can  and  all  that  he 
can  do  in  the  presence  of  a  new  situation. 

(2)  Law  of  Piecemeal  Activity 

Perhaps  the  most  basic  law  involved  in  the  control 
of  a  learner’s  reactions  to  a  nezv  problem  is  the  tact 
that  he  reacts  to  some  particular  element  in  the  situa¬ 
tion,  as  well  as  to  the  situation  as  a  whole.  1  hat  is  to 
say,  some  particular  element  in  the  situation  is  pre¬ 
potent  in  causing  the  response,  and  may  have  responses 
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bound  more  or  less  exclusively  to  it,  regardless  of  some 
or  all  of  its  accompaniments. 

For  example,  all  animal  trainers  in  selecting  their 
subjects  for  training,  choose  an  animal  that  watches 
the  trainer  and  notices  the  things  which  he  does.  No 
trainer  will  take  the  trouble  to  try  to  train  an  animal 
that  does  not  attend  more  to  what  he  does  than  to 
the  rest  of  its  surroundings.  In  fact,  this  is  the  first 
necessary  step  in  learning  to  make  successful  reactions 
to  any  signal  which  the  trainer  may  give.  The  chief 
problem  of  the  trainer  consists  in  connecting  some 
native  response  of  the  animal  to  such  a  signal,  or  to 
some  subtle  element  in  the  total  situation  which  most 
observers  and  all  untrained  animals  neglect. 

A  cat  or  monkey  after  learning  to  escape  from  a 
dozen  boxes,  each  time  by  pulling  a  string  or  by  turn¬ 
ing  a  button,  will,  when  placed  in  a  new  box,  be  more 
attentive  to  small  objects  on  the  side  of  the  box  than 
it  was  before.  In  other  words,  it  reacts  to  certain  ele¬ 
ments  in  the  situation  which  have  come  to  have,  be¬ 
cause  of  the  animal’s  previous  experiences  with  puzzle 
boxes,  a  certain  prepotence  for  eliciting  a  response.  In 
such  experiments  many  features  in  the  general  sur¬ 
roundings  may  be  changed  without  affecting  the  results, 
because  the  cat  or  monkey  is  gripped,  as  it  were,  by 
this  particular  feature  or  element  in  the  general  situa¬ 
tion  to  which  it  has  learned  to  react  in  a  definite  way. 

\  his  sort  of  selective  behavior  occurs  among  the  lower 
animals  only  to  a  limited  degree.  But  as  we  ascend 
the  animal  scale  to  man  this  important  principle  in  the 
control  of  responses  plays  an  increasingly  important 
role.  In  fact,  such  partial  or  piecemeal  activity  to  a  situ¬ 
ation  or  stimulus  is,  in  human  behavior,  the  rule. 
Every  new  situation  acts  thus  unevenly  except  to  the 
feebleminded.  The  elements  which  can  thus  shake  off 
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the  influence  of  the  rest  of  the  situation  and  become 
prepotent  for  eliciting  a  response  are  for  man  very 
numerous  and  subtle.  They  are  also  far  less  confined 
to  sensory  impressions  than  is  the  case  with  the  lower 
animals.  In  fact,  most  of  man’s  responses  are  made  to 
elements  in  situations  which  an  animal  could  never 
isolate  from  the  total  impression.  For  example,  many 
of  man’s  acquired  intellectual  habits  are  responses  to 
words,  to  series  of  words,  to  qualities  of  things,  such 
as  shapes,  color,  use,  time  and  space  relationships,  like¬ 
nesses,  etc.,  which  do  not  elicit  a  response  from  the 
lower  animals  at  all. 

Such  prepotent  determination  of  responses  by  some 
element  or  aspect  of  the  gross  situation  is  one  of  the 
necessary  factors  involved  in  a  learner’s  ability  to  suc¬ 
ceed  with  novel  situations,  and  is  a  necessary  precondi¬ 
tion  for  all  learning  of  the  “conditioned  reflex’’  type. 
As  a  matter  of  fact,  the  progress  of  knowledge  with 
man  is  far  less  a  matter  of  acquaintance  with  more 
gross  situations  in  the  world  than  it  is  a  matter  of  gain¬ 
ing  further  insights  into  the  constitution  and  relations 
of  situations  which  have  long  been  more  or  less  familiar. 
In  fact,  science  itself  is  merely  an  attempt  to  train  our 
brains  to  react  towards  objects  in  ways  which  are  very 
different  from  the  responses  which  are  normally  linked 
to  these  situations  by  native  constitution  or  as  a  result 
of  our  every  day  experience.  It  makes  us  react  diversely 
to  objects  which  original  nature  and  every  day  experi¬ 
ence  make  us  consider  as  a  whole. 

On  the  surface  it  does  not  appear  that  man’s  responses 
to  these  subtler  and  more  hidden  elements  in  an  old 
situation,  or  to  the  familiar  aspects  of  a  new  situation, 
are  controlled  by  the  same  laws  that  determine  his 
responses  to  situations  which  are  thoroughly  familiar. 
The  actual  mental  processes  involved  in  learning  to 
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solve  new  problems,  on  the  animal  or  human  level, 
have  never  been  determined  in  detail.  But  the  facts 
that  have  been  ascertained  indicate  that  the  same  laws 
operate  in  this  type  of  learning  that  operate  in  the  for¬ 
mation  of  habits  by  practice  and  use.  When  a  learner 
is  confronted  by  a  situation  demanding  a  new  and 
successful  response,  his  habits  are  not  retired  for  the 
time  being  while  some  new  and  mysterious  entities 
direct  his  behavior.  On  the  contrary,  nowhere  are  the 
bonds  attached  to  old  situations  more  surely  revealed 
in  action  than  when  a  learner  is  faced  by  such  a  new 
situation.  When  a  new  problem  appears,  the  animal, 
child,  or  man  simply  does  what  he  can  in  reacting  to 
it.  Under  such  circumstances,  in  accordance  with  the 
general  laws  of  learning  already  described,  old  acqui¬ 
sitions,  together  with  original  tendencies  are  the  deter¬ 
miners  of  his  responses,  as  when  the  writer’s  four  year 
old  nephew  in  bewildered  excitement  called  to  his 
mother  as  he  saw  his  first  snake  gliding  through  the 
grass:  “Oh,  Mamma!  Mamma!  Come  and  see  this  wat 
tail  wunmng  away.” 

I  he  factors  which  determine  the  particular  element  or 
aspect  of  the  situation  that  is  thus  teased  out  from  the 
complex  whole  and  reacted  to,  consist,  therefore,  of  the 
habits,  experiences,  and  native  tendencies  to  response 
which  the  animal  in  question  possesses.  If  a  cat  that 
has  never  been  confined  in  a  cage  of  any  sort  is  put 
into  a  puzzle  box,  like  the  one  described  above,  it 
responds  by  doing  one  thing  after  another — clawing  at 
the  bars  and  trying  to  squeeze  through  every  opening 
or  pulling  at  anything  within  its  grasp — until  it  tires 
itself  out  or  actually  escapes  from  the  cage  to  the  food 
on  the  outside.  All  it  can  do  is  to  respond  to  this 
artificial  situation  as  it  would  “by  original  nature  to  a 
thicket.”  But  if  a  cat  which  has  learned  to  escape  from 
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a  number  of  such  boxes,  by  pulling  a  string  or  by  turn¬ 
ing  a  button,  is  confined  in  a  new  box,  it  reacts  by  a 
mixture  of  the  responses  originally  attached  to  con¬ 
fining  obstacles,  and  of  those  which  it  has  learned  to 
make  as  a  result  of  its  experience  in  boxes  like  the  one 
in  which  it  is  now  confined.  In  other  words,  its  behavior 
in  the  new  box  exemplifies,  to  a  greater  or  less  degree, 
the  law  of  association  by  similarity  and  contiguity  as 
well  as  the  principle  of  varied  reaction,  not  to  one  and 
the  same  situation,  but  to  the  familiar  elements  in  a 
situation  to  which  a  response  must  now  be  made. 

(j)  Association  by  Similarity  and  Contiguity 

If,  therefore,  we  observe  the  particular  direction  or 
form  which  an  animal  or  learner’s  reactions  take,  when 
confronted  by  a  new  situation  or  difficult  problem,  it 
appears  that  it  never  does  anything  that  is  entirely  new. 
All  it  can  do  is  to  combine  in  some  new  way  what  has 
already  been  learned  or  what  by  original  nature  it  can 
do.  Because  it  must  continue  its  ceaseless  experiment¬ 
ing  until  a  successful  response  is  made  and  because  it 
must  react,  if  at  all,  in  accordance  with  its  native  and 
past  habits,  it  is  bound  to  respond  to  those  elements 
in  the  new  situation  that  are  familiar  to  it;  or,  if  none 
are  entirely  familiar,  then  it  must  react  to  those  aspects 
of  the  situation  which  are  similar  to  stimuli  that  can 
elicit  a  response. 

When  confronted  by  a  new  situation  or  problem  to 
which  a  successful  response  has  never  been  made,  a 
learner  must,  therefore,  react  to  the  elements  or  features 
in  the  situation  which  are  capable  of  eliciting  a  response. 
These  will  be  the  elements  to  which  he  has  already 
reacted  under  other  circumstances.  After  the  very  first 
impressions  that  are  made  upon  an  animal  or  child, 
no  situation  is  presented  which  does  not  contain  some 
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element  or  aspect  that  is  more  or  less  familiar  and  to 
which,  in  other  connections,  responses  have  not  been 
made.  These  familiar  features  are  now  singled  out  and 
become,  together  with  the  innate  tendencies  to  response 
(desire,  motive,  mental  attitude,  or  purpose  of  the 
learner),  the  deciding  factors  in  determining  what  the 
response  will  be.  The  dominant  factor  in  determining 
the  final  outcome  of  this  struggle  for  first  place  among 
the  array  of  possible  responses  that  might  be  made,  is 
the  degree  of  familiarity  of  the  element,  which  means 
the  strength  of  its  linkage  to  a  particular  response. 
But  the  purpose,  desire,  or  need  of  the  learner,  his 
present  physiological  state  or  mental  set,  together  with 
the  influence  of  the  immediately  preceding  responses 
which  he  has  made,  play  a  prominent  role1  in  deter¬ 
mining  what  his  response  will  be. 

When  we  say,  then,  that  a  learner  when  confronted 
by  a  new  situation  or  stimulus  does  what  he  can,  that 
he  reacts  to  certain  elements  in  the  situation  which  are 
prepotent  for  him  at  the  time,  wre  simply  mean  that  he 
reacts  to  those  features  of  the  situation  which,  because 
of  heredity  or  previous  training  and  experience,  have 
the  greatest  power  to  elicit  a  response.  i  bis  taken 
together  with  his  present  physiological  state,  desire, 
mental  set,  purpose,  motive,  and  the  like,  determines 
what  he  will  do  under  the  circumstances. 

He  responds  to  elements  in  the  situation  which  are 
familiar  and  which  give  promise  of  meeting  his  present 
needs,  because  this  is  all  he  can  do.  He  persists  because 
the  stimulus,  physiological  state,  purpose,  or  desire  per¬ 
sists  and  continues  to  drive  him  on  to  make  other 

!  Even  the  physiological  state  set  tip  by  fatigue  is  an 
important  determining  factor  as  Sherrington  has  pointed  out. 
Compare  Integrative  Action  of  the  Nervous  System,  Chapter 
VI,  pp.  214-223. 
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responses.  He  varies  his  responses  because  his  physio¬ 
logical  state  and  the  stimulus  change  with  every  re¬ 
sponse  that  is  made;  and  because  his  present  needs  are 
not  met  by  any  response  that  has  thus  far  been  made,  a 
situation  that  is  decidedly  unpleasant  and  which  there¬ 
fore  serves  as  a  further  incentive  not  only  to  make  him 
continue  his  responses  but  to  make  him  vary  them  in 
order  to  rid  himself  of  the  annoyance.  He  stops  this 
ceaseless  experimentation  the  moment  a  successful  re¬ 
action  is  made,  because  all  stimuli  or  reasons  for  making 
further  responses  have  been  removed. 

One  thing  seems  clear  from  our  discussion  of  this 
step  in  the  learning  process;  namely,  that  the  actual 
course  taken  by  learners  in  originating  new  responses 
should  be  more  accurately  studied  than  has  ever  been 
done.  Until  it  is  known  how  these  necessary  responses 
are  actually  originated,  we  shall  not  be  able  to  direct 
learners  in  the  most  economical  way  or  know  how  chil¬ 
dren  may  be  made  more  ingenious  and  inventive  by 
expert  direction  and  help. 

But  what  is  just  as  important  as  varying  the  responses 
in  ways  which  will  enable  a  learner  to  originate  the 
first  correct  response  to  such  a  new  situation,  is  the  selec¬ 
tion  of  the  successful  response  when  originated.  It  will 
be  clear  to  all  that  there  can  be  no  real  improvement 
in  any  case  of  learning  where  new  modes  of  response 
must  be  acquired,  unless  the  more  successful  reactions 
that  are  originated  in  the  ways  we  have  described  are 
selected  by  the  learners  and  permanently  attached  to 
the  appropriate  stimulus.  We  shall,  therefore,  next 
turn  to  a  consideration  of  the  laws  which  control  this 
phase  of  the  learning  process. 

QUESTIONS  AND  EXERCISES 

1.  What  laws  govern  the  process  of  fixing  habits  in  learning. 

2.  What  factors  determine  the  effect  which  a  single  repe¬ 
tition  or  performance  will  have? 
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3.  How  is  a  native  or  learned  response  linked  to  a  new 
substitute  stimulus? 

4.  What  is  meant  by  the  principle  of  unitary  response  to 
a  plurality  of  stimuli? 

5.  Just  how  is  the  above  law  related  (a)  to  the  process 
of  originating  new  responses?  (b)  To  the  process  of  linking 
an  old  response  to  a  different  stimulus  than  the  one  which 
previously  aroused  it? 

6.  Illustrate  the  law  of  summation  of  stimuli  (a)  in  the 
same  sense  department;  (b)  when  the  stimuli  come  from 
different  sense  departments.  How  does  this  law  operate  in 
learning? 

7.  What  is  meant  by  the  law  of  effect?  How  does  it 
operate  in  learning  to  typewrite? 

8.  Enumerate  the  laws  which  control  the  origination  of 
new  habits  in  learning. 

9.  What  is  meant  by  the  principle  of  varied  response  to 
the  same  situation?  Explain  how  such  a  variety  of  responses 
come  to  be  made  to  the  same  situation  or  stimulus.  How 
does  this  principle  help  in  originating  new  and  more  suc¬ 
cessful  responses  in  learning? 

10.  Explain  what  is  meant  by  the  law  of  piecemeal  activity 
and  show  how  it  aids  in  originating  new  habits. 

11.  What  makes  some  features  in  a  situation  have  greater 
prepotence  or  drawing  power  for  attention  than  others? 

12.  Why  do  new  situations  and  stimuli  call  up  (a)  situ¬ 
ations  which  are  similar  to  them?  (b)  Objects  which  have 
been  associated  with  them  before,  either  in  time  or  place? 

13.  How  does  this  law  of  association  by  similarity  and 
contiguity  aid  in  the  origination  of  new  and  more  successful 
responses  in  learning? 
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CHAPTER  IV 

LAWS  WHICH  CONTROL  THE  SELECTION 
AND  IMPROVEMENT  OF  HABITS 
IN  LEARNING 

I.  THE  SELECTION  OF  SUCCESSFUL  RESPONSES 

In  the  preceding  chapter  repeated  reference  was  made 
to  a  law  which  helped  to  determine  the  particular  re¬ 
actions  which  an  animal  or  learner  will  make  when  con¬ 
fronted  by  a  new  situation  or  difficult  problem;  namely, 
the  learner’s  physiological  state,  his  mental  set,  motive, 
desire  or  inner  tendencies  to  response.  This  principle, 
while  it  has  much  to  do  with  determining  the  direction 
which  a  learner’s  varied  reactions  will  take,  has  most 
to  do  with  the  selection  of  the  correct  response  when 
originated,  and  with  determining  which  of  the  varied 
responses  made  will  satisfy  the  learner’s  present  physio¬ 
logical  needs,  and  which  of  these  reactions  will  annoy 
him.  We  shall,  therefore,  next  consider  in  detail  this 
important  principle  of  readiness  to  response  which  in 
reality  controls  the  selection  of  correct  responses  from 
among  the  many  wrong  reactions  which  all  learners 
make  in  originating  the  correct  ones. 

(/)  Law  of  Readiness  to  Response 

As  everyone  knows,  the  reactor  himself  is  an  im¬ 
portant  element  in  determining  the  responses  which  he 
will  make  to  any  situation  or  stimulus.  The  particular 
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effect  which  a  stimulus  will  have  depends  quite  as  much 
upon  the  animal  or  learner  that  receives  it  as  upon  the 
stimulus.  A  cold  wind  blowing  against  a  house  has 
little  effect  on  the  house,  but  when  it  strikes  a  warm¬ 
blooded  animal  it  makes  him  shiver  and  seek  relief  from 
this  source  of  annoyance  and  danger.  The  reaction  that 
any  learner  makes  depends,  therefore,  not  merely  on 
the  stimulus,  but  upon  his  original  nature,  his  structure, 
past  experience,  present  physiological  state,  mental  atti¬ 
tude  or  general  readiness  to  receive,  welcome  and  dis¬ 
pose  of  the  stimulus  in  question.  This  readiness  to 
react  is  one  of  the  most  important  though  abstruse 
factors  which  conditions  the  learning  process. 

As  already  shown  in  Chapter  II,  without  such  original 
tendencies  to  response,  no  animal  could  ever  learn  to 
modify  its  behavior,  because  no  learning  can  take  place 
without  making  a  new  response.  And  without,  some 
ready-made  linkages  or  reaction  tendencies  to  fall  back 
upon,  no  reactions  could  be  made.  We  must,  therefore, 
examine  somewhat  in  detail  the  nature  of  the  native 
and  acquired  tendencies  to  respond  that  all  animals  and 
children  possess,  and  try  to  ascertain  the  role  which 
they  play  m  the  acquisition  of  skill. 

a.  Inner  tendencies  illustrated  and  explained.  I  here 
are  several  kinds  and  grades  of  these  inner  tendencies 
that  affect  a  learner’s  reactions  in  any  case  of  learning. 
A  stentor  which  is  busily  engaged  in  seeking  food,  or 
in  making  some  appropriate  reaction  to  a  stimulus,  will 
not  react  to  another  stimulus  which  under  other  cir¬ 
cumstances  would  produce  a  definite  response.  It  seems 
to  be  physiologically  set,  as  it  were,  toward  a  certain 
response  and  to  the  particular  stimulus  operating  at  the 
time,  and  so  is  impervious  to  the  new  stimulus  injected 
into  its  immediate  environment.  In  like  manner  a 
hungry  cat  or  rat  placed  in  a  puzzle  box  or  maze  shows 
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by  its  every  movement  that  it  is,  as  an  organism,  set 
towards  a  particular  type  of  response,  an  adjustment 
which  persists  until  a  successful  reaction  has  been  made. 

It  is  this  psycho-physical  adjustment  or  physiological 
state  set  up  within  the  organism,  as  much  as  the  stimu¬ 
lus,  that  drives  the  animal  on  to  make  its  many  varied 
responses,  a  process  which  continues  until  it  attains  an 
end  which  can  be  said  to  be  desired  by  the  animal  only 
in  a  physiological  way.  In  other  words,  the  reactions 
which  an  animal  makes  are  the  joint  result  of  its  physio¬ 
logical  adjustment  at  the  time,  or  inner  tendency  to 
react,  and  the  stimuli  that  come  from  the  general  situ¬ 
ation  in  which  the  animal  is  placed. 

The  same  thing  holds  in  the  field  of  human  behavior 
and  learning.  On  an  average  school  day  3500  students 
may  be  seen  on  the  Indiana  University  Campus  at 
eleven  o’clock.  Some  are  walking  along  leisurely,  chat¬ 
ting  with  companions,  laughing  and  congregating  in 
groups,  their  reactions  determined  in  the  mam  by  the 
external  stimuli  which  are  affecting  them.  But  many 
may  be  seen  who  are  neglecting  these  external  stimuli 
in  their  eagerness  to  get  to  a  particular  building  for  their 
next  class.  Yesterday  at  eleven  o’clock  the  University 
closed  for  Easter  vacation  and  at  eleven-five  these  same 
students,  in  the  midst  of  the  same  general  surroundings, 
were  hurrying  to  their  rooms  or  rushing  to  the  station 
to  catch  a  train  for  home.  They  were  not  now  respond¬ 
ing  simply  to  the  external  stimuli  that  were  affecting 
them,  but  to  an  inner  purpose  of  their  own  which  now 
produced  movements  of  an  entirely  different  sort. 

In  the  case  of  three  Japanese  students  walking  to¬ 
wards  the  Librarv,  the  reactions  were  quite  different. 
They  looked  neither  to  the  right  nor  left,  and  were  not 
influenced  perceptibly  by  the  hurrying  movements  of 
their  fellow  students,  but  seemed  intent  on  getting 
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some  particular  piece  of  work  done  in  the  Library. 
Some  inner  purpose  was  shutting  them  off'  as  completely 
from  the  stimuli  of  the  street  as  a  different  inner  tend¬ 
ency  was  directing  the  responses  of  the  students  hurry¬ 
ing  to  catch  a  train.  In  all  these  cases  some  cause 
acting  from  within  the  organism,  some  internal  state  that 
lasted  for  a  time,  was  determining  what  the  reactions  of 
these  individuals  would  be,  and  produced  an  effect 
quite  as  important  and  marked  as  the  stimuli  that  were 
affecting  them  from  without. 

So  in  the  case  of  any  learner,  his  responses  at  any 
moment  are  determined  quite  as  much  by  his  general 
attitude  towards  the  work,  by  his  personal  wishes  01- 
desires,  by  his  purposes  and  plans,  by  his  acquired 
habits  and  previous  experience  or  training,  as  by  the 
stimuli  which  are  applied  by  his  teacher  or  by  the 
particular  problem  which  is  set  by  or  for  him  at  the 
time.  No  case  of  learning  can,  therefore,  be  understood 
unless  due  consideration  is  given  to  this  factor,  nor  can 
it  be  adequately  described  by  a  simple  equation  involv¬ 
ing  the  learner  on  the  one  hand  and  the  problem  or 
task  to  be  performed  on  the  other.  Even  a  cat,  accord¬ 
ing  to  its  age,  state  of  hunger,  vitality,  sleepiness  and 
the  like,  will  be  in  one  or  another  physiological  attitude 
towards  the  cage  or  situation  in  which  it  is  placed.  A 
sleepy  and  well-fed  cat  will,  as  a  rule,  be  “set”  less 
towards  escape  movements  when  confined  in  a  puzzle 
box  or  maze.  It  is  less  ready  to  act  and  will  not  respond 
to  the  cage  and  the  food  outside  so  vigorously  or  con¬ 
tinuously  as  wrnuld  a  hungry  cat. 

fhe  same  is  true  in  human  learning.  1  he  responses 
made  by  a  student  while  trying  to  learn  to  use  a  type¬ 
writer  wall,  for  example,  be  very  different  if  he  is  vitally 
interested  in  the  gains  he  is  making  and  if  he  believes 
he  can  actually  improve  in  speed  and  accuracy  of  per- 


68_ LEARNING  TO  TYPEWRITE 

formance,  from  the  responses  which  he  will  make  if  he 
is  not  interested  in  his  improvement  as  such,  or  if  he 
believes  that  he  can  make  no  further  progress,  or  feels 
that  any  gains  that  he  may  be  able  to  make  are  really 
not  worth  the  time  and  effort  that  it  takes  to  make 
them.  A  learner’s  inner  purpose  or  desire  determines, 
therefore,  the  quality  and  character  of  his  responses 
quite  as  much  as  the  problem  set  for  him  by  his  teacher, 
or  as  do  most  of  the  stimuli  over  which  a  teacher  has 
more  or  less  direct  control.1 

b.  Kinds  of  inner  tendencies  that  affect  the  acquisition 
of  skill.  These  inner  tendencies  to  respond  are  of  two 
general  kinds:  (i)  the  native  tendencies  towards  cer¬ 
tain  modes  of  response  built  into  the  organism  by  hered¬ 
ity  or  race  learning;  (2)  the  tendencies  towards  particu¬ 
lar  modes  of  response  which  are  acquired  by  training 
and  through  the  individual’s  own  personal  experience. 
Both  may  be  more  or  less  temporary  and  fleeting,  or 
permanent  and  constant  in  their  influence  upon  a  learner's 
responses. 

(1)  Among  the  more  permanent  determiners  of  reac¬ 
tion  in  any  learning  process  are  the  native  linkages 
within  the  nervous  system  of  the  learner,  usually  spoken 
of  as  instincts,  reflexes,  or  native  tendencies  to  response, 


1  It  was  found,  for  example,  by  a  careful  study  in  the 
schools  of  Bloomington,  Indiana,  that  the  success  which 
pupils  attained  in  school  is  determined  quite  as  much  by 
the  attitude  which  these  young  people  had  towards  their 
teachers  and  towards  their  work  as  it  was  by  their  general 
intelligence  or  ability  to  learn.  See  Elem.  School  J r.,  XXI, 
pp.  220-229.  And  in  a  later  experimental  study  of  learning 
incentives,  made  by  the  writer,  it  was  shown  that  progress 
in  learning  is  largely  determined  by  the  learner’s  interest  in 
improvement  as  such  and  by  his  belief  in  its  possibility. 
Compare  “The  Will  to  Learn,”  by  W.  F.  Book  and  Lee 
Norvell,  Pedagogical  Seminary,  Dec.,  1922,  pp.  305-362.  __ 
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and  the  more  permanent  attitudes  or  “sets”  which 
make  a  man  an  Englishman,  a  Frenchman,  a  poet,  a 
lover  of  music,  and  the  like.  These  go  to  make  up  his 
real  nature  and  have  more  influence  in  determining  the 
responses  he  will  make  than  the  less  permanent  tend¬ 
encies  built  into  his  organism  by  personal  experience 
and  individual  learning.  Both  are  due  to  linkages 
between  particular  situations  and  certain  responses, 
established  in  the  nervous  system  of  the  animal  by  race 
learning  or  individual  experience.  The  former  we  speak 
of  as  man’s  original  nature,  the  latter  as  his  second  or 
acquired  nature.  All  “  set  ”  the  learner,  as  it  were,  towards 
specific  modes  of  response. 

The  various  native  or  instinctive  tendencies  to 
respond  which  every  learner  possesses  in  varying 
degrees,  need  not  here  be  discussed  since  little  is  defi¬ 
nitely  known  in  regard  either  to  the  number,  form  or 
strength  of  such  linkages.  All  that  is  reliable  may  be 
found  in  any  good  textbook  of  psychology.1  But  the 
relation  which  these  native  tendencies  to  reaction  bear 
to  every  learning  process  should  be  clearly  understood. 
I  he  two  most  basic  of  these  native  tendencies  are  that 
of  mental  activity  or  native  curiosity  which  every  animal 
or  child  possesses  in  varying  amounts,  and  the  tend¬ 
ency  towards  physical  activity  of  every  sort.  These 
constitute  the  most  important  factors  in  individual  de¬ 
velopment  and  play  a  vital  role  in  learning,  taken  in 
its  more  restricted  or  individual  sense.2  All  individual 
acquisitions  are  in  reality  based  on  these  two  universal 


1  See,  for  example,  R.  S.  Woodworth,  Psychology,  pp.  60- 
170;  Thorndike,  Educational  Psychology,  Vol.  I;  and 
Pillsbury,  Fundamentals  of  Psychology,  pp.  219-240. 

2  Compare  Baldwin,  J.  Mark,  Mental  Development  in  the 
Individual  and  Race;  Ilobhouse,  Mind  in  Evolution;  and 
Royce,  Josiah,  Outline  of  Psychology,  pp.  299-352. 
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tendencies  which  drive  the  learner  on  to  make  every 
sort  of  mental  and  physical  response  that  he  makes  as 
any  case  of  learning  takes  place. 

(2)  The  acquired  tendencies  which  any  learner  pos¬ 
sesses  cannot  be  profitably  discussed,  since  they  depend 
upon  the  learner’s  personal  experience  and  past  train¬ 
ing.  But  the  more  temporary  adjustments,  both  mental 
and  physiological,  which  condition  the  learning  process, 
should  be  described  in  detail  because  they  are  the  only 
tendencies  over  which  a  teacher  has  direct  control.  We 
shall,  therefore,  proceed  to  show  how  some  of  these 
more  transcient  and  controllable  tendencies  operate  in 
producing  the  responses  which  a  learner  must  make  in 
the  acquisition  of  skill. 

c.  Inner  tendencies  set  up  by  fatigue.  One  of  the  most 
basic  and  significant  of  these  temporary  tendencies  to 
reaction,  is  the  physiological  state  set  up  in  the  organism 
of  the  learner  by  fatigue.  If  we  take  an  ordinary  muscle 
preparation  which  may  be  stimulated  electrically,  it 
responds  to  each  electrical  shock  by  contracting.  If  a 
shock  of  moderate  intensity  is  applied  every  two  seconds 
and  the  process  is  continued  for  several  minutes,  the 
responses  become  weaker  and  weaker  until  finally  the 
stimulus  no  longer  will  move  the  muscle.  The  con¬ 
tinued  application  of  the  stimulus  and  the  subsequent 
response  of  the  muscle  has  so  changed  the  inner  con¬ 
dition  of  the  muscles  involved  in  producing  the  response 
that  the  stimulus  no  longer  exerts  its  normal  effect. 
This  inner  state  of  the  nerve  and  muscle,  produced  by 
the  constant  stimulation  and  contraction  of  the  muscle, 
predisposes  it  towards  the  weakened  response  which  it 
makes,  a  condition  which  continues  until  the  blood 
carries  away  the  waste  products  produced  by  the 
continued  activity  of  the  muscle  and  nerves. 

It  is  important  to  see  that  this  condition  of  the 
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muscle,  in  this  case  called  muscular  fatigue,  is  not 
merely  the  result  of  the  muscular  response,  but  is  itself 
an  integral  part  of  the  organism’s  total  reaction  to  that 
particular  chain  of  stimuli,  and  that  this  internal  con¬ 
dition  of  the  muscle,  which  persists  for  a  time,  plays 
an  important  role  in  determining  how  the  muscle  will 
respond  to  future  stimuli. 

Such  physiological  states,  set  up  in  the  organism  of 
a  learner  by  the  reactions  which  he  makes,  have  an 
important  effect  on  the  learning  process.  They  make 
it  more  difficult  to  practice  without  making  mistakes 
and  with  the  degree  of  concentration  or  vigor  which  is 
required  to  produce  a  maximum  amount  of  effect.  They 
also  make  a  learner  slower  to  vary  his  responses  and 
so  less  capable  of  originating  new  and  better  methods 
of  work.  Lastly,  the  fatigued  condition  produces  a  dis¬ 
agreeable  emotional  tone  which  tends  to  slow  down  or 
to  inhibit  the  entire  process. 

The  particular  responses  which  a  learner  makes  in 
his  practice  are  therefore  determined  as  much  or  more 
by  his  physiological  state  at  the  time  as  by  his  purpose 
or  desire.  In  fact,  his  physiological  state  largely  deter¬ 
mines  what  his  mental  attitude  or  desire  will  be.  It 
also  helps  to  determine  whether  or  not  he  will  be  pleased 
by  the  performance  or  hored  and  annoyed,  a  psycho¬ 
logical  condition  which  has  a  direct  reactionary  effect 
upon  the  learning  process. 

d.  Tendencies  set  up  by  preceding  stimuli.  In  most 
cases  of  learning  there  is,  besides  this  fatigue  effect,  a 
constant  change  taking  place  in  the  organic  state  of  the 
learner  through  the  action  of  the  stimuli  that  are  being 
applied  and  the  responses  that  are  made.  This  internal 
state  not  only  persists  for  a  time  after  the  performance 
hut  influences  the  learner’s  future  responses  and  mood. 
No  one  can  predict  what  a  learner’s  responses  will  be 
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to  a  given  stimulus  unless  he  knows  the  organic  state 
that  is  present  when  the  stimulus  is  applied. 

The  effects  produced  by  immediately  preceding  stim¬ 
uli  have,  therefore,  an  important  bearing  on  the  origi¬ 
nation,  selection,  and  fixing  of  the  responses  which  all 
learners  must  invent.  In  the  field  of  sensation  we  have 
as  an  after  effect  of  such  stimulation  the  fact  of  after¬ 
images.  In  vision  the  impression  made  upon  the  eye 
remains  for  a  fraction  of  a  minute  after  the  stimulus 
ceases  to  be  applied  and  gives  us  the  illusion  experienced 
in  motion  pictures,  if  the  interval  between  the  impres¬ 
sions  has  been  properly  spaced.  If  the  stimulus  is 
applied  for  a  longer  period  of  time,  like  looking  at  the 
sun  for  half  a  minute,  we  get  a  different  effect  called  a 
negative  after-image  of  the  object  observed. 

A  similar  phenomenon  has  been  noted  in  the  activity 
of  the  higher  brain  cells.  When  these  centers  are  stimu¬ 
lated,  we  get  an  after  effect  called  the  memory  image 
which  persists  for  a  time  after  the  stimulus  has  been 
withdrawn.  This  image  is  sufficiently  distinct  to  be 
used  in  many  instances  in  place  of  the  actual  sensation, 
and  in  the  case  of  some  individuals  it  is  even  more  vivid 
than  the  original  sensation.  It  is  usually  explained  as 
due  to  the  continued  activity  of  the  cortical  cells  in¬ 
volved  in  sensation,  in  the  same  way  that  the  after¬ 
image  in  visual  sensations  is  a  continuation  of  the 
action  of  the  retinal  elements,  but  with  this  exception, 
that  the  cortical  cells  seem  to  have  greater  inertia  and 
so  continue  active  for  a  longer  time  than  do  the  rods 
and  cones  in  the  retina  of  the  eye. 

In  memory  and  recall  we  have  an  actual  reinstate¬ 
ment  of  the  primary  memory  image,  after  the  lapse  of 
a  longer  or  shorter  period  of  time.  When  former  experi¬ 
ences  are  recalled  it  is  believed  that  the  same  nervous 


LAWS  GOVERNING  THE  LEARNING  75 

elements  are  active  that  acted  at  the  moment  of  the 
original  stimulation. 

We,  therefore,  have  three  levels  of  these  after  effects 
of  stimulation:  (i)  the  sensory  after-image,  caused  by 
the  persistence  of  the  effect  which  the  stimulus  pro¬ 
duces  in  the  sense  organ;  (2)  primary  memory,  caused 
by  the  continued  activity  of  cells  in  the  cortex  of  the 
brain;  (3)  memory  proper,  which  is  a  reinstatement  or 
living  over  of  the  former  experience  and  involves  a  repe¬ 
tition  of  the  activity  of  the  same  brain  cells  used  in 
the  original  experience. 

This  dynamic  after  effect  of  stimulation,  or  persev¬ 
eration  tendency,  is  of  considerable  importance  for 
learning.  Muller  and  Pilzecker1  held  that  the  brain 
cells  involved  in  any  case  of  learning,  such  as  memo¬ 
rizing  nonsense  materials,  continued  to  be  active  for 
several  hours  or  even  days  after  they  had  been  im¬ 
pressed,  and  in  consequence  the  corresponding  ideas  or 
experiences  were  likely  to  force  their  way  into  con¬ 
sciousness  during  this  interval,  if  nothing  else  inter¬ 
fered.  Instances  cited  by  them  as  illustrations  of  the 
operation  of  this  law  is  the  tendency  for  tunes  to  “run 
in  the  head”;  of  complicated  practical  problems  to 
keep  returning  to  mind  on  all  occasions,  and  to  be 
dreamed  out  in  our  sleep,  or  for  a  name  to  inject  itself 
into  consciousness  without  its  appropriate  associate, 
and  the  like.  Such  after  effects  of  stimulation  persist 
for  hours  and  even  days  after  the  original  stimulation 
has  ceased.2  The  activity  of  the  cells  seems  to  be  con- 


'  Muller  and  Pilzecker,  “Experementelle  Beitrage  zur 
Lehre  von  Gedachtniss,”  Zeits.  fur  Psych,  und  Physiologic 
der  Sennesorgane  Gauze  Bandt  1,  1900,  especially  pp.  58-78. 

2  Compare  on  this  point  W.  F.  Book,  The  Psychology  of 
Skill,  Chapter  VI,  The  Gregg  Publishing  Company. 
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tinued  even  when  the  subjects  are  unconscious  of  the 
effect  that  is  being  produced. 

The  experiments  on  spaced  practice  in  learning  sug¬ 
gest  the  influence  of  some  such  perseveration  tendency 
and  the  theory  that  linkages  between  associations  and 
between  a  particular  stimulus  and  its  appropriate  re¬ 
sponse  tend  to  be  strengthened  for  a  time  after  the 
stimulus  is  withdrawn,  is  known  as  “Jost’s  law.”  Such 
cumulative  after  effects  of  stimulation  have  important 
significance  for  the  fixing  of  any  responses  that  are  to 
be  acquired.  But  sufficient  stimulation  must  occur  to 
secure  such  cumulative  results,  and  the  practices  should 
be  so  spaced  that  the  full  after  effects  may  be  obtained. 
Economy  in  learning  demands  that  this  unearned  fixing 
effect  be  not  interfered  with  by  a  change  in  work  or  by 
too  much  practice.1 

e.  Influence  of  a  problem  and  the  directions  given  to 
learners.  Another  tendency  that  helps  to  determine  a 
learner’s  responses  results  from  the  formal  directions 
given  him  when  he  begins  to  work.  Many  illustrations 
might  be  cited  of  this  group  of  tendencies.  For  ex¬ 
ample,  the  effect  which  a  particular  stimulus  will  pro¬ 
duce  upon  a  child,  such  as  presenting  the  word  “re¬ 
ceive,”  differs  immensely,  depending  on  whether  he  has 
been  asked  to  read  the  word  or  to  spell  it.  In  like  man¬ 
ner,  the  particular  response  which  he  makes  to  a  column 
of  figures  is  determined  as  much,  or  more,  by  the  instruc¬ 
tions  given  him  beforehand,  such  as  “multiply,”  “add,” 
“copy,”  or  “divide,”  as  by  the  figures  themselves.  In 
each  case  the  instructions  given  the  subject  or  the  prob- 

1  See  W.  F.  Book,  The  Psychology  of  Skill,  Chapter  VI; 
also  an  investigation  by  George  S.  Snoddy,  “Mirror  Drawing 
Learning,”  Psychological  Review  Monograph  Supplement ,  Vol. 
28,  pp.  1-78. 
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lem  set,  helps  to  determine  the  response  which  he  will 
make. 

Perhaps  the  most  instructive  example  for  this  type 
of  tendency  is  the  “simple  reaction”  experiment,  per¬ 
formed  in  every  psychological  laboratory.  In  this  ex¬ 
periment  the  subject  is  seated  at  a  table  with  his  fore¬ 
finger  placed  on  a  key  which  according  to  previous 
instructions  he  is  to  press  as  soon  as  he  can  after  he 
hears  a  certain  sound  which  is  the  signal  to  react.  In 
this  case  the  subject  must  be  prepared  to  react  to  this 
particular  stimulus  because  there  has  been  no  connec¬ 
tion  between  the  stimulus  given  him  and  the  particular 
response  to  be  made.  We  therefore  tell  him  to  be 
ready,  whereupon  he  places  lus  finger  on  the  telegraph 
key,  and  gets  set  for  this  particular  stimulus  and  re¬ 
sponse.  In  such  a  case  the  reactor’s  response  is  deter¬ 
mined  as  much  by  his  inner  state  of  readiness  as  by  the 
stimulus.  In  fact,  the  subject  often  gets  “too  ready” 
and  responds  before  the  stimulus  is  given,  which  cor¬ 
roborates  a  fact  often  observed  in  animal  behavior 
where  animals  seem  to  react  independently  of  all  exter¬ 
nal  stimuli. 

The  preparation  in  this  case  consists  of  an  adjust¬ 
ment  of  the  sense  organ  and  of  the  muscles  and  the 
parts  of  the  nervous  system  involved  in  the  reaction, 
rather  than  of  a  change  in  the  general  organic  state 
set  up  within  the  organism,  as  is  the  case  in  fatigue. 
In  the  beginning  the  subject  is  usually  aware  of  a  con¬ 
scious  purpose  to  make  the  finger  movements  when  the 
signal  is  heard;  but  after  considerable  practice  he  no 
longer  is  conscious  of  what  he  is  to  do.  He  does  not 
have  to  think  what  is  coming  because  the  sensory  and 
neural  adjustment  induced  by  the  instructions  now 
takes  care  of  tire  response  without  such  conscious 
direction. 


76 


LEARNING  TO  TYPEWRITE 


Many  examples  of  such  inner  adjustments  for  spe¬ 
cific  reactions  to  a  given  signal  or  set  of  directions  might 
be  given.  One  of  the  best  illustrations  is  the  instruc¬ 
tions  given  to  runners  in  starting  the  50-yard  dash. 
Here  the  runner’s  adjustment  for  the  sprint,  set  up  by 
the  “ready”  signal,  may  be  objectively  observed.  It 
lasts  only  for  a  fraction  of  a  minute  and  serves  to  pre¬ 
dispose  the  runner  to  make  a  specific  set  of  reactions 
when  the  appropriate  stimulus  is  given.  The  runners’ 
neural  apparatus  is  set,  by  a  strong  discharge  of  nerv¬ 
ous  energy  into  the  leg  muscles,  to  respond  to  the 
pistol  shot;  and,  other  things  being  equal,  the  runner 
who  succeeds  best  in  making  this  delicate  adjustment 
wins  the  race. 

/.  Temporary  and  lasting  tendencies  to  response.  Such 
an  inner  preparation  for  a  particular  response  may  last 
for  a  longer  or  shorter  period  of  time.  In  the  case  of  a 
runner  in  the  50-yard  dash,  the  most  economical  adjust¬ 
ment  is  made  in  from  1.5  to  2.5  seconds,  depending 
upon  the  native  constitution  of  the  subject’s  nervous 
system.  But  in  other  types  of  adjustment,  induced  by 
the  directions  given  to  learners  or  by  stimuli  which  are 
linked  with  particular  responses,  the  adjustment  may 
last  for  a  much  longer  period  of  time.  In  fact,  such 
inner  adjustments  vary  tremendously  in  definiteness 
and  in  the  length  of  time  that  they  influence  the  re¬ 
sponse.  In  point  of  time  they  vary  from  the  momen¬ 
tary  adjustment  in  the  50-yard  dash  to  cases  where  a 
beginner  in  learning  to  typewrite  sets  his  mind  on 
winning  the  world’s  championship  prize  for  speed  and 
accuracy  in  typing  and  is  able  to  do  so  only  after  seven 
or  eight  years  of  systematic  practice  and  study  sharply 
directed  towards  that  end.  And  it  is  well  to  remember 
that  such  a  compelling  and  persistent  purpose  influences 
not  only  the  character  of  his  practice  on  the  machine, 
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but  his  general  conduct  during  this  entire  period  of 
time. 

The  influence  exerted  on  a  learner’s  reactions  by  such 
a  tendency  to  response  may  he  for  some  specific  re¬ 
sponse,  as  is  the  case  in  the  reaction  experiment,  or  in 
the  direction  given  the  child  who  is  to  multiply  certain 
numbers  pronounced  by  his  teacher;  or  the  outlet  to 
the  desired  response  may  be  blocked  by  the  fact  that 
it  has  never  been  made  and  so  must  he  postponed  until 
an  appropriate  stimulus  can  he  found  to  arouse  it. 
Here  the  tendency  gives  rise  to  a  series  of  preparatory 
reactions  which  are  more  or  less  successful  in  preparing 
the  way  for  the  desired  response. 

In  cases  such  as  the  reaction  experiment  or  50-yard 
dash,  where  this  period  of  preparation  is  short,  the 
reaction  follows  immediately  or  closely  upon  the 
stimulus.  But  some  inner  tendencies  persist  for  days 
or  years,  even  a  lifetime,  and  while  not  influencing  their 
owners’  responses  directly ,  they  nevertheless  have  an 
important  effect  upon  his  final  response,  since  they  give 
rise  to  preparatory  reactions  which  are  a  necessary  pre¬ 
liminary  to  the  desired  response  that  his  mental  atti¬ 
tude,  mood,  purpose  or  determination  finally  ushers  in. 

In  this  connection  the  experiments  on  “delayed 
reaction’’  made  upon  animals,  are  instructive  since  they 
occupy  a  place  midway  between  the  reactions  to  stimuli 
made  immediately  after  an  appropriate  adjustment  has 
been  made  to  the  directions  given  the  learners,  and  the 
cases  where  the  appropriate  reaction  can  only  be  made 
after  certain  more  or  less  elaborate  preparatory  move¬ 
ments  have  been  made. 

In  delayed  reaction  experiments  the  animal  is  placed 
before  a  row  of  three  or  four  food  boxes,  identical  in 
appearance.  All  are  locked  save  one,  which  is  always 
designated  by  an  electric  light  placed  above  the  door. 
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Sometimes  one  box  is  unlocked  and  sometimes  another. 
The  animal  is  trained  to  go  to  the  lighted  box  and 
always  gets  food  when  he  goes  there.  When  he  has 
thoroughly  learned  to  respond  in  this  way  the  experi¬ 
menter  varies  the  conditions  in  certain  important 
respects.  He  now  gives  the  animal  the  signal  as  before, 
but  holds  him  while  the  light  is  burning  and  releases 
him  after  the  light  has  been  extinguished  for  a  certain 
period  of  time.  By  varying  this  time  interval  it  may 
be  determined  how  long  the  animal  will  continue  to  be 
influenced  by  this  signal  after  it  has  been  given,  or  how 
long  the  mental  and  physiological  state  set  up  in  the 
animal  by  this  stimulus  will  persist.  It  has  been  found 
that  if  the  delay  is  not  too  long  the  animal  will  still 
respond  in  the  appropriate  way  to  the  absent  stimulus. 
How  long  the  successful  response  can  be  delayed 
depends  upon  the  animal.  With  white  rats  the  delay 
cannot  exceed  5  seconds;  cats  will  respond  correctly 
after  a  delay  of  18  or  20  seconds;  dogs  will  continue 
to  give  the  correct  response  for  from  I  to  3  minutes  after 
the  signal  has  been  removed;  for  children  this  delay 
may  be  increased  from  20  seconds  for  children  fifteen 
months  old  to  20  minutes  for  children  five  years  of  age. 

Rats  and  cats  must  keep  their  heads  and  bodies 
turned  towards  the  food  box  during  the  interval  between 
the  signal  and  the  reaction.  Children  and  some  dogs 
can  shift  their  position  and  still  make  the  appropriate 
response  because  the  signal  has  produced  an  inner  tend¬ 
ency  towards  a  certain  response  which,  if  the  result  is 
not  immediately  attainable,  persists  for  a  time  and 
later  produces  the  correct  response. 

In  cases  of  learning  where  a  new  response  or  a  series 
of  new  responses  must  be  originated  the  correct  reaction 
cannot  be  made  at  once.  The  reaction  must  be  pre¬ 
pared  for  in  a  more  or  less  definite  way  as  we  have 
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tried  to  show  in  the  sections  discussing  the  law  of  mul¬ 
tiple  response  to  the  same  situation,  piecemeal  activity, 
and  the  law  of  association  by  contiguity.  The  same  is 
true  with  many  of  our  native  tendencies  and  most  of 
our  desires  and  purposes.  Here  some  inner  tendency 
to  respond  not  only  sets  the  learner  in  the  right  direc¬ 
tion  but  persists  until  it  leads  him,  after  a  series  of  pre¬ 
paratory  reactions,  to  the  desired  result. 

Manv  illustrations  of  the  operation  of  such  persistent 
inner  tendencies  might  be  given.  Woodworth  mentions 
the  case  of  the  hunting  dog  which  is  driven  on  to  make 
many  hundreds  of  preparatory  responses  that  are  con¬ 
tinued  until  he  comes  in  reach  of  his  prey.  In  like 
manner  a  bloodhound  will  follow  the  scent  of  a  given 
man  persistently,  neglecting  every  other  stimulus  except 
those  that  aid  him  in  following  the  trail.  Here  some 
inner  adjustment  has  been  set  up  within  the  dog  which 
not  only  predisposes  him  to  respond  to  this  particular 
stimulus  in  this  particular  way,  but  it  usually  persists 
until  he  locates  his  man.  Many  other  illustrations 
might  be  given  where  animals  or  persons  persist  in  cer¬ 
tain  lines  of  activity  until  a  specific  end-result  is  at¬ 
tained.  The  most  notable  case  of  such  persistence 
among  lower  animals,  is  the  case  of  the  carrier  pigeon, 
which  continues  its  flight  until  death  overtakes  it,  or 
until  a  certain  end-result  is  attained.  In  all  such  cases, 
we  find  a  condition  of  extreme  restlessness  which  leads 
to  a  series  of  preparatory  reactions  that  are  continued, 
as  a  rule,  until  the  desired  result  has  been  obtained; 
whereupon  the  ceaseless  experimenting  promptly  comes 
to  an  end.1 

1  It  is  barely  possible  that  such  responses  are  produced  by 
external  stimuli  set  going  by  variations  in  the  fields  of  force 
or  stimuli  acting  upon  the  animal  from  without,  but  in  either 
case  some  adjustment  has  been  set  up  within  the  organism 
that  plays  an  important  part. 
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g.  Effect  of  interest,  desires,  and  purposes .  Nor  is  the 
case  different  in  the  realm  of  human  reactions  and 
achievement.  Here  we  find  certain  desires,  interests, 
or  motives  serving  as  inner  tendencies  towards  certain 
end-results.  Such  motives  are  aroused  by  a  definite 
stimulus  or  purpose  and  persist  for  a  time  because  the 
desired  result  cannot  be  attained.  It  is  important  to 
see  that  such  inner  tendencies  not  only  persist  but  that 
they  actually  facilitate  the  subjects’  reactions  to  cer¬ 
tain  stimuli  and  inhibit  their  reactions  to  others.  The 
determination  to  beat  the  world’s  record  for  accuracy 
and  speed  in  typewriting  will  so  modify  all  that  a  learner 
of  typewriting  does  for  many  years  that  it  will, 
if  it  is  sufficiently  strong,  and  if  the  subject  has  the 
necessary  native  capacities  and  endowments,  make  him 
find  the  means  to  achieve  the  result.  Such  a  motive 
facilitates  all  responses  that  are  preparatory  for  this 
final  result  or  that  aid  in  finding  and  selecting  the 
necessary  means  for  attaining  it.  When  the  goal  is 
reached  the  restlessness  and  ceaseless  experimentation 
produced  by  this  motive  gives  rise  to  rest  and  satis¬ 
faction  unless  some  other  motive  (such  as  defending 
his  title)  comes  in  to  take  its  place,  and  to  urge  the 
learner  on  to  still  greater  feats  of  skill.  This  is  why  the 
world  championship  record  in  typewriting  has  been 
steadily  raised  from  82  words  correctly  written  each 
minute  for  one  hour  in  1906  to  a  record  of  speed,  accu¬ 
racy,  and  endurance  which  marks  the  world’s  record 
today,  October  22,  1923,  with  147  words  correctly 
written  each  minute  for  one  hour.1 

The  fact  that  a  genius  or  real  expert  in  any  branch 
of  human  achievement  who  has  pushed  far  ahead  of  all 
contenders  up  to  that  time  will  cause  hundreds  of  lesser 

1  This  record  was  not  exceeded  in  the  last  contest  held  in 
October,  1924. 
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lights  to  achieve  results  which  seemed  impossible  be¬ 
fore,  is  another  case  in  point.  Here  the  idea  of  the 
desired  achievement  of  the  genius  has  been  injected 
into  the  minds  of  other  workers  and  has  aroused  inner 
tendencies  to  response  which  persist  until  they  lead 
their  possessors  to  higher  levels  of  achievement  whether 
they  are  receiving  expert  instruction  in  the  meantime 
or  not. 

Such  motives  range  all  the  way  from  the  physiological 
state  set  up  by  hunger  in  an  animal,  to  the  most  ad¬ 
vanced  desires  and  purposes  that  have  ever  influenced 
the  reactions  of  the  human  race.  They  range  from 
the  momentary  tendencies  and  desires  which  initiate 
and  control  the  reactions  of  men,  to  the  great  permanent 
forces  in  human  life  which  account  for  the  greatest 
achievements  of  man,  not  merely  in  the  field  of  learn¬ 
ing  but  in  all  fields  of  human  achievement.  They  serve 
as  a  more  or  less  definite  and  permanent  inner  tendency 
to  reaction  which  predisposes  their  possessor  towards 
a  certain  response  when  the  proper  time  and  stimulus 
arrives.  In  all  cases  where  this  end-result  cannot  be 
achieved  these  inner  tendencies  predispose  a  learner  to 
respond  to  present  situations  or  stimuli  in  ways  which 
may  be  used  as  means  for  reaching  the  desired  result. 
It  is  this  “will  to  learn”  that  enables  a  learner  to  find 
a  way  to  make  the  final  response  if  it  has  never  been 
made;  and  to  make  a  way  if  none  exists. 

We  may  next  summarize  briefly  the  more  important 
effects  which  these  inner  tendencies  exert  upon  the 
learning  process. 

(2)  Relation  of  These  Inner  Tendencies  to  Response  to 
the  Learning  Process 

a.  Effect  upon  the  character  of  the  learner  s  responses. 

In  the  first  place  they  help  to  determine  what  response 
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a  particular  situation  or  stimulus  will  produce.  The 
same  animal  or  learner  will  respond  differently  to  the 
same  situation  or  problem  if  his  mental  attitude  or 
physiological  state  is  changed  in  the  meantime.  That 
is  to  say,  the  reactions  he  will  make  are  conditioned  by 
the  inner  tendencies  operating  at  the  time.  Learners 
also  respond  differently  to  the  same  situation  or  stimu¬ 
lus  because  of  differences  in  the  native  and  the  acquired 
tendencies  which  they  possess.  As  will  be  pointed  out 
more  in  detail  in  the  next  chapter,  this  fact  has  im¬ 
portant  bearings  on  the  origination  of  habits  and  upon 
the  acquisition  of  more  economical  methods  of  response 
in  learning. 

b.  They  determine  what  will  please  and  annoy.  The 
mental  attitude  or  physiological  set  of  a  learner  deter¬ 
mines  not  only  what  he  will  do  and  think  at  the  time, 
but  also  what  will  satisfy  or  annoy  him.  It  is  the  par¬ 
ticular  standard  which  a  learner  has  set  for  himself  at 
the  time  that  determines  whether  he  will  be  pleased  or 
annoyed  by  the  responses  which  he  makes.  A  typist 
who  desires  to  write  50  words  a  minute  will  be  pleased 
if  he  writes  49  or  55.  But  a  typist  who  is  preparing  for 
the  world  championship  contest  would  be  greatly  dis¬ 
turbed  and  displeased  with  a  record  of  120  words  a 
minute,  because  the  world  record  is  147.  The  latter 
would  be  greatly  annoyed  by  responses  which  would 
please  the  more  modestly  adjusted  amateur  writer.  In 
fact,  a  slight  alteration  in  the  rules  governing  the 
world’s  championship  contest  would  make  a  writer  feel 
displeased  with  a  record  which,  before  such  a  change 
in  the  rules,  he  would  have  welcomed. 

One  of  the  most  important  problems,  therefore,  in 
the  acquisition  of  any  type  ot  skdl  is  to  get  the  learners 
permanently  disposed  to  respond  to  instruction  and 
practice  with  zeal,  with  a  feeling  of  confidence,  and 
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with  the  determination  and  belief  that  they  can  and 
will  succeed  with  their  work. 

c.  They  aid  in  the  selection  of  correct  responses. 
Lastly,  it  is  the  standard  set  by  a  learner’s  purpose 
and  desire  that  enables  him  to  select  the  successful 
reaction  when  a  new  response  must  be  originated  and 
new  methods  of  work  invented.  The  learner  is  driven 
on  by  his  motives  or  desires  until  the  end-result  is 
achieved.  Y\  hen  an  appropriate  response  is  made,  one 
that  meets  his  inner  needs  or  desires  at  the  time,  his 
ceaseless  experimentation  comes  to  an  end  because  the 
cause  for  the  varied  responses  has  been  removed.  It 
is  therefore  the  learner's  motive  or  desire  which  enables 
him  to  select  the  successful  response  when  it  is  origi¬ 
nated,  because  the  psychological  or  physiological  con¬ 
dition  that  is  thus  set  up  is  the  only  standard  of  value 
which  he  has  or  can  use  in  selecting  the  most  successful 
responses  which  he  invents. 

Just  why  this  successful  response  should  be  repeated, 
and  by  the  fact  of  its  prepotcnce  among  future  responses 
become  permanently  attached  to  the  desire  to  write, 
is  not  easy  to  see  or  explain.  The  fact  that  a  successful 
response  is  always  pleasant  while  wrong  responses  are 
annoying,  doubtless  helps  to  give  it  some  of  its  pre- 
potence.  It  is  also  reasonable  to  assume  that  a  learner 
who  sees  success  approaching,  throws  himself  more 
unreservedly  into  the  successful  reaction  than  into  the 
more  hesitant  and  exploring  responses  which  he  makes. 
1  his  would  give  the  successful  response  a  certain  advan¬ 
tage.1  1  he  successful  response  is  also  the  one  that  is 
invariably  repeated  because  the  learner  usually  con¬ 
tinues  his  experimenting  until  a  successful  response  is 
made,  i  liese  successful  responses  are  therefore  exer¬ 
cised  more  than  any  single  wrong  response  and  so 


1  Compare  Carr’s  intensity  theory  of  selection  in  learning. 
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become  fixed  merely  as  a  result  of  the  operation  of  the 
law  of  exercise.1 

This  does  not,  however,  explain  why  an  animal  or 
learner  persists  until  a  successful  response  is  made  or 
how  the  successful  response  is  selected  after  it  has  once 
been  made.  In  fact,  many  learners  do  not  persist  until 
they  succeed.  It  seems  to  be  their  desire  for  success, 
or  the  keenness  and  strength  of  the  need  which  they 
feel  for  success  (physiological  or  psychological)  that 
drives  them  on  until  a  successful  response  is  originated. 
This  inner  tendency  or  desire,  whether  conscious  or 
merely  physiological,  is  also  the  basis  for  determining 
what  effect  a  given  response  or  series  of  responses  will 
have.  If  it  is  successful,  or  if  it  satisfies  the  learner’s 
physiological  and  psychological  craving,  it  will  be 
pleasant  and  agreeable;  if  it  does  not,  it  will  be  unpleas¬ 
ant  and  annoying.  Whether  or  not  a  given  response  is 
selected  or  becomes  more  prepotent  for  future  repeti¬ 
tion  would  therefore  seem  to  depend  in  the  end  upon 
how  well  it  meets  this  temporary  or  permanent  “inner 
set”  of  the  learner  at  the  time.  It  is  this  “patness” 
or  congruity,  that  gives  to  any  correct  response  not 
only  its  added  intensity,  but  its  degree  of  pleasantness, 
and  that  gives  to  the  wrong  and  less  successful  responses, 
their  varying  degrees  of  annoyance.  It  also  makes  the 
learner  continue  his  experimenting  until  a  successful 
response  is  originated.  It  invokes  the  law  of  exercise 
in  getting  the  successful  response  repeated  more  often 
than  any  single  wrong  response,  because  the  learner 
generally  persists  until  a  correct  response  has  been 
made.2 

1  Compare  Watson’s  frequency-recency  theory  of  selection 
in  learning. 

2  A  number  of  different  explanations  or  theories  have 
recently  been  proposed  to  explain  how  and  why  successful 
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One  additional  law,  operative  in  all  animal  behavior, 
seems  to  play  an  important  role  in  the  matter  of  select¬ 
ing  correct  responses  in  learning,  and  also  in  improving 

responses  are  selected  by  learners  from  among  the  various 
trial  responses  which  they  make  to  the  new  situations  to 
which  a  successful  response  must  be  made.  Beginning  with 
the  pleasure-pain  theory  of  Lloyd  Morgan,  and  Hobhouse’s 
slight  variation  and  extension  of  this  theory,  a  number  of 
modern  attempts  have  been  made  to  explain  just  how  and 
why  the  erroneous  responses,  called  forth  by  learners  in 
their  attempts  to  originate  a  correct  response,  are  eliminated 
and  their  successful  responses  selected  and  permanently 
attached  to  the  appropriate  stimulus.  The  various  attempts 
made  to  explain  this  important  step  in  the  learning  process 
have  been  classified  by  Kuo  as  (1)  the  pleasure-pam  theory 
of  Lloyd  Morgan;  (2)  the  confirmation  and  inhibition  theory 
of  Hobhouse;  (3)  the  congruity  theory  of  Holmes;  (4)  the 
completeness  of  response  theory  of  Peterson;  (5)  the  inten¬ 
sity  theory  of  Carr;  (6)  the  frequency-recency  theory  of 
Watson;  and  (7)  the  drive  or  motor-set  theory  of  Wood- 
worth,  Perry  and  Toman.  All  these  theories,  the  writer 
believes,  have  an  element  of  truth  in  them,  and  further 
experimentation  will  have  to  be  made  to  determine  exactly 
how  arid  why  successful  responses  are  selected  in  learning 
and  the  erroneous  and  less  successful  responses  eliminated 
as  the  practice  proceeds. 

I  he  explanation  ot  this  important  step  in  the  learning 
process  given  above  is  presented  not  as  an  ultimate  solution 
of  the  problem,  but  as  an  explanation  of  how  this  step  in 
the  learning  process  was  actually  taken  in  learning  to  use 
a  typewriter  by  our  particular  subjects.  It  is  hoped  that 
its  presentation  may  make  a  contribution  to  the  theoretical 
discussion  of  this  important  step  in  every  learning  process. 
For  a  discussion  of  these  various  theories  of  selection  in 
learning  see  Z.  Y.  Kuo,  “The  Nature  of  Unsuccessful  Acts 
and  Fheir  Order  of  Elimination  in  Animal  Learning,” 
Journal  of  Comparative  Psychology ,  1922,  2,  1-27.  Also 
J-  C.  Peterson,  “A  Note  on  Theories  of  Learning,”  Psycho¬ 
logical  Bulletin ,  Vol.  19,  No.  8,  August,  1922.  Same  author’s 
theory,  “Intelligence  and  Learning,”  Psychological  Review, 
Vol.  29,  pp.  382,  389,  Sept.,  1922. 
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the  correct  response,  by  eliminating  the  many  useless 
features  which  characterize  the  learner’s  first  perform¬ 
ances.  Much  depends  upon  the  operation  of  this  prin¬ 
ciple  of  neural  and  mental  economy  which  dominates 
the  reactions  of  all  animals  and  men  in  a  unique  and 
fundamental  way.  We  shall,  therefore,  next  turn  to  a 
brief  consideration  of  this  law  which  will  help  us  to 
understand  still  better  how  any  response  may  be 
selected  and  improved  by  the  elimination  of  most  or 
all  of  the  useless  features  of  the  correct  response. 

2.  IMPROVING  A  GIVEN  MODE  OF  RESPONSE 
(j)  Law  of  Neural  and  Mental  Economy 

a.  Law  illustrated  and  explained.  Every  one  is 
familiar  with  the  fact  that  any  response  which  a  child 
or  animal  makes  to  a  particular  situation  or  stimulus 
is  materially  changed  both  in  character  and  directness 
as  it  is  often  repeated  either  in  formal  practice  or  in 
response  to  the  stern  necessities  which  life  presents  to 
the  organism.  In  this  way  the  response  is  made  always 
more  direct  and  perfect,  as  well  as  more  rapid  and  sure. 
This  is  accomplished  by  eliminating  all  useless  features 
of  the  correct  response.  The  first  successful  reactions 
made  by  a  learner  are  always  wasteful.  In  learning  to 
typewrite,  for  example,  the  learner  makes  in  the  begin¬ 
ning  more  incorrect  responses  than  correct  ones,  and 
even  those  that  are  successful  are  very  imperfectly 
made.  With  increase  in  skill,  this  early  and  wasteful 
method  of  reacting  is  replaced  by  more  direct  and 
economical  responses  to  each  phase  ol  every  problem 
that  a  learner  meets. 

In  fact,  this  tendency  towards  simplification  and 
economy  runs  throughout  the  whole  animal  world.  In 
reacting  to  injurious  conditions  in  its  environment  a 
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paramecium,  for  example,  goes  through  with  an  elab¬ 
orate  system  of  movements  which  have  been  perfected 
up  to  a  point  that  makes  its  reactions  effective  in  the 
largest  number  of  instances  encountered  in  its  limited 
environment.  When  confronted  by  any  impediment 
or  danger,  the  animal  stops  and  reverses  the  movement 
which  has  brought  on  the  unfavorable  condition,  then 
swings  its  anterior  end  about  in  a  circle  as  it  moves 
forward,  in  a  way  which  enables  it  to  try  successively 
manv  different  directions.  1  he  behavior  shows  the 
“method  of  trial  and  error”  reduced  to  a  system.  “It 
would  be  almost  impossible  to  suggest,”  says  Jennings, 
“any  modification  of  thus  reaction,  as  exemplified  in  the 
paramecium,  that  would  make  it  better  fitted  under  the 
given  relations  for  meeting  all  sorts  of  conditions.”  1 
This  mode  of  response  has  probably  been  developed  by 
the  elimination  of  tire  individuals  not  able  to  survive 
because  they  did  not  possess  this  most  advantageous 
mode  of  reacting  to  the  injurious  agents  in  their  limited 
environment. 

A  similar  principle  holds  in  human  behavior  and  in 
the  acquisition  of  skills  of  every  sort.  There  is  a  con¬ 
stant  tendency  towards  simplification  and  economy  of 
response.  This  brings  about  a  more  or  less  constant 
elimination  of  the  many  useless  movements  which  a 
learner  makes.  When  operating  in  conjunction  with 
the  inner  tendencies  described  above  and  the  law  of 
effect,  it  helps  one  to  understand  why  any  particular 
response  or  series  of  responses,  such  as  those  involved 
in  the  performance  of  any  feat  of  human  skill,  are  im¬ 
proved  and  finally  perfected  after  they  have  been  origi¬ 
nated.  It  also  helps  us  to  understand  why  an  animal 

1  Jennings,  H.  S.,  Behavior  of  the  Lower  Organisms ,  pp. 
301-302. 
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makes  a  negative  adaptation  to  a  stimulus  which  proves 
unnecessary  for  its  safety  and  needs. 

Idle  biological  necessity  for  this  law  will  become 
clearer  still  if  we  recall  the  fact  th^t  all  nerve  cells 
must  be  rested,  fed,  and  exercised  to  fulhll  their  normal 
function.  There  is,  therefore,  a  constant  tendency 
towards  organization,  towards  economy  and  change  of 
activity,  which  has  its  physical  and  mental  counterparts 
in  recreation  and  play.  Animals  and  children  play  in 
part  because  they  must  exercise  their  mental  and 
physical  powers,  or  use  the  energy  stored  up  in  their 
healthy  nerve  cells.  The  particular  direction  which  these 
play  activities  take  is  determined  in  part  by  the  native 
and  acquired  tendencies  to  respond  which  they  possess 
or  by  the  neural  linkages  which  give  direction  to  their 
responses;  in  part,  by  the  necessity  of  resting  certain 
brain  centers  after  they  have  been  partly  worn  out  by 
continuous  exercise  and  use,  as  Professor  Patrick  has 
pointed  out.1 

b.  Relation  to  the  learning  process.  This  constant  pull 
towards  restoring  proper  equilibrium  throughout  the 
organism,  and  the  tendency  to  economize  the  individual’s 
total  available  supply  of  nervous  energy,  has  important 
practical  bearings  on  the  learning  process.  It  forces, 
in  the  first  place,  the  continuous  elimination  of  all  use¬ 
less  movements  regularly  made  in  the  process  of  origi¬ 
nating  all  new  and  necessary  modes  of  response  to  be 
acquired.  It  also  makes  the  learner  improve  and  per¬ 
fect  every  successful  mode  of  response  which  he  origi¬ 
nates  by  eliminating  every  useless  detail. 

But  the  law  has  a  negative  or  injurious  effect  upon  a 
learner’s  progress  as  well  as  this  helpful  effect.  It  is  a 
well-known  fact  that  all  responses  made  in  the  success- 

1  Compare  G.  F.  Patrick,  The  Psychology  of  Relaxation, 
pp.  29-90. 
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ful  performance  of  any  feat  of  skill  must  first  be  con¬ 
sciously  directed  or  purposely  controlled  to  be  success¬ 
fully  performed,  and  that  with  practice  and  increase  in 
skill  these  responses  come  to  he  made  with  less  and 
less  conscious  direction  until  they  can  finally  he  made 
in  a  purely  automatic  or  reflex  way.  The  most  careful 
studies  of  the  learning  process  thus  far  made  reveal  the 
fact  that  some  conscious  direction  must  be  given  to  the 
guidance  of  all  such  successful  responses  for  a  very  long 
time  after  they  can  almost  be  automatically  controlled. 
Now  the  law  of  neural  and  mental  economy  makes  a 
learner,  particularly  learners  of  typewriting,  tend 
strongly  to  short  circuit  or  curtail  every  response  in 
the  interest  of  economy,  and  causes  him  to  slight  these 
necessary  control  processes  before  the  necessary  move¬ 
ments  can  be  safely  made  without  such  conscious  con¬ 
trol.  [  his  leads  to  the  making  of  many  mistakes  and 
to  the  formation  of  many  wrong  habits  of  mind  and 
hand  that  are  exercised  for  a  time  if  this  tendency  is 
not  prevented  or  checked  and  the  work  adequately  con¬ 
trolled.  The  learning  process  is,  therefore,  often  re¬ 
tarded  and  sometimes  permanently  arrested  by  the 
normal  activity  of  a  law  which  in  other  respects  makes 
for  positive  and  continued  improvement. 

QUESTIONS  AND  EXERCISES 

1.  What  factors  or  laws  determine  the  selection  of  the  more 
desirable  and  successful  responses  which  a  learner  invents? 

2.  What  is  meant  by  readiness  to  respond?  Give  illus¬ 
trations.  How  are  these  tendencies  built  into  an  organism? 

3.  Name  all  the  kinds  of  tendencies  to  respond  which 
operate  in  learning  and  try  to  work  out  how  each  affects 
the  learning  process. 

4.  What  specific  role  is  played  by  the  problem  or  direc¬ 
tions  given  to  learners  in  determining  their  responses? 
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5.  Give  examples  of  (a)  temporary  tendencies  to  respond; 
(b)  permanent  tendencies. 

6.  Point  out  the  role  played  by  the  learner’s  interest, 
purpose  or  desires  (a)  in  originating  new  and  desirable 
habits;  (b)  in  selecting  these  successful  responses  when 
invented;  (c)  in  mechanizing  or  fixing  the  desired  response. 

7.  Point  out  the  specific  ways  in  which  these  inner  tend¬ 
encies  affect  the  learning  process  considered  as  a  whole. 
(Compare  section  1  (2),  pp.  64-68.) 

8.  How  is  a  given  mode  of  response  or  habit  improved 
after  it  has  once  been  originated  and  selected? 

9.  In  what  specific  ways  does  the  law  of  neural  and  mental 
economy  affect  this  process  of  improving  a  learner’s  correct 
responses?  What  detrimental  effect  may  this  law  produce? 
Why? 
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HOW  HABITS  ARE  STRENGTHENED, 
IMPROVED,  AND  ATTACHED  TO 
A  SUBSTITUTE  STIMULUS 

We  are  now  in  position  to  describe  how  the  laws  of 
learning  described  in  Chapters  III  and  IV  operate  in 
producing  each  type  of  modification  of  instinctive  be¬ 
havior  which  an  animal  or  man  learns  to  make  and  to 
indicate  more  specifically  how  each  of  these  elements 
in  the  learning  process  functions  in  the  acquisition  of 
skill. 

I.  MAKING  POSITIVE  ADAPTATIONS  TO  STIMULI  OR 
STRENGTHENING  AND  FIXING  A  GIVEN 
MODE  OF  RESPONSE 

All  skill,  no  matter  how  simple  or  how  complex,  is 
produced  either  by  an  improvement  in  the  ease,  vigor, 
and  definiteness  with  which  a  given  response  or  series 
of  responses  can  be  made,  by  originating  new  modes  of 
response,  or  by  both  these  means  combined.  In  the 
first  instance,  a  stimulus-response  mechanism  is  merely 
strengthened  and  improved  by  repetition  and  use.  I  bis 
type  of  modification  is  called  positive  adaptation  and 
takes  place  whenever  a  response  or  series  of  responses 
is  often  repeated. 

1  he  law  of  exercise,  or  use  and  disuse,  is  the  chief 
factor  in  producing  this  type  of  improvement  and  many 
factors  besides  the  fact  of  modifiability,  native  reten¬ 
tiveness,  frequency,  recency,  and  intensity  of  the  stim- 
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ulus,  play  an  important  role  in  strengthening  the  linkage 
between  the  stimulus  and  the  response.  Through  use, 
the  tendency  for  a  response  to  follow  its  appropriate 
stimulus  becomes  better  established;  through  disuse  the 
positive  adaptation  is  gradually  lost.  •  The  other  con¬ 
ditions  within  and  without  the  learner  which  affect  the 
fixing  of  habits  are  only  partially  known  and  must  be 
determined  by  systematic  research.  This  would  reveal 
for  each  type  of  learning,  among  other  things,  the  exact 
kind  and  amount  of  practice  which  would  produce  the 
greatest  amount  of  improvement  in  establishing  the 
particular  habits  to  be  formed. 

(/)  Neurological  Basis  for  Positive  Adaptations 

The  change  in  the  nervous  system  that  accounts  for 
this  facilitation  in  a  response  is  believed  to  be  an  in¬ 
crease  in  the  permeability  or  ease  of  conduction  at  the 
synapses  of  the  neural  arcs  involved  in  making  the 
response.  The  resistance  at  the  synapse  is  decreased 
each  time  a  nervous  impulse  passes  through  it,  and  the 
conductivity  through  the  synapse  is  also  in  all  prob¬ 
ability  improved  by  the  exercise.  A  lessened  resistance 
at  the  synapses  results  from  disuse  and  means  that  the 
threshold  for  making  the  response  is  reduced.  The  par¬ 
ticular  modifications  which  take  place  within  the  neu¬ 
rones  themselves,  as  well  as  at  the  synapse,  to  bring 
about  this  facilitation  in  the  response,  are  matters  con¬ 
cerning  which  nothing  very  definite  is  known.  T  he  cur¬ 
rent  theories  concerning  the  cause  of  this  increased  ease 
in  conduction  were  described  in  section  three  of 
Chapter  II. 

2.  IMPROVING  A  GIVEN  MODE  OF  RESPONSE 

Any  new  mode  of  response  that  has  been  originated 
by  a  learner  as  skill  in  any  field  of  human  endeavor  is 
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acquired,  must  not  only  be  fixed  by  much  errorless 
practice  but  must  be  improved  m  definiteness  and  direct¬ 
ness  as  well  as  in  the  ease  and  rapidity  with  which  it 
is  made.  A  good  example  is  the  case  of  the  chick 
referred  to  in  Chapter  I  which  so  improved  its  native 
pecking  and  swallowing  responses  in  the  first  few  days 
of  its  life  that  it  could  pick  up  and  swallow  85  per  cent 
of  the  grains  of  food  it  attempted  to  eat,  whereas  it 
could  pick  up  and  swallow  only  20  per  cent  in  its  first 
attempts.  1  he  same  thing  happens  in  the  acquisition 
of  skill.  A  mechanic,  a  typist,  a  telegrapher,  or  juggler 
learns  to  improve  each  necessary  response  by  respond¬ 
ing,  and  because  some  strong  desire  cr  need  for  im¬ 
provement  is  present  to  urge  him  on  to  find  ways  to 
do  it.  He  may  be  aided  by  observation  or  by  imitating 
an  expert,  but  he  cannot  be  aided  much  if  at  all  simply 
by  being  told  how  to  do  it.  This  is  well  illustrated  by 
the  classical  example  of  the  boy  who  had  been  taught 
to  swim  without  going  into  the  water.  He  was  in¬ 
structed  concerning  each  particular  movement  lie  had 
to  make  and  was  shown  just  how  to  make  it.  He  even 
practiced  the  movements  by  making  them  in  the  air 
with  his  hands.  But  when  he  jumped  into  the  water 
to  apply  what  he  thought  he  had  learned,  he  “sunk.” 

(/)  IIozv  a  Given  Mode  of  Response  is  Improved 

1  he  various  factors  that  operate  to  bring  about  the 
elimination  of  the  useless  features  of  a  response,  making 
it  always  more  direct  and  perfect  have  already  been 
discussed  m  describing  the  law  ot  readiness  and  the 
law  of  effect.  Another  factor  involved  is  the  law  of 
neural  and  mental  economy.  This  operates  continu¬ 
ously  to  make  any  mode  of  reaction  more  economical 
and  direct.  The  motive  with  which  the  learner  works, 
or  the  standard  which  he  has  set  for  himself  also  plays 
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an  important  role.  This  acts  as  an  inner  tendency  to 
response  and  helps  to  modify  the  response  always  in 
the  direction  of  greater  economy  and  success.  It  also 
determines  what  will  succeed  and  therefore  what  will 
satisfy  or  displease  the  learner  as  he  makes  his  responses. 
A  learner  who  is  content  with  an  imperfect  response, 
who  is  satisfied  with  a  wasteful  and  circuitous  method 
of  work  when  a  more  efficient  one  could  be  invented,  or 
who  does  not  believe  that  his  method  of  reacting  can 
be  improved,  will  be  unable  to  improve  so  long  as  this 
attitude  persists.  Under  such  circumstances  he  simply 
cannot  make  the  varied  reactions  required  to  improve 
his  response  because  he  has  no  basis  for  selecting  the 
more  economical  features  of  a  successful  response  when 
it  is  originated  by  chance. 

It  is  a  plain  proposition  of  making  negative  adapta¬ 
tions  to  these  useless  and  wasteful  features  of  the  re¬ 
sponse  as  rapidly  as  more  economical  and  direct  fea¬ 
tures  can  be  selected  and  fixed  by  positive  adaptation. 

(2)  Relation  of  this  Process  of  “ Short-Circuiting' ’  to  the 
Acquisition  of  Skill 

The  significance  for  acquisition  of  this  element  in  the 
learning  process  can  be  readily  seen.  Most  improve¬ 
ment  in  the  acquisition  of  skill  comes  from  one  of  three 
sources:  (1)  Fixing  or  strengthening,  by  much  practice 
or  use,  some  particular  set  of  habits  or  method  of  work; 
(2)  developing  a  set  of  new  habits  and  methods  that 
facilitate  the  responses  which  learners  must  make  in 
mastering  the  feat  to  be  learned;  (3)  improving  some 
particular  mode  of  response  or  set  of  habits  already 
learned.  The  further  perfection  of  the  habits  already 
acquired  in  any  case  of  learning  is,  therefore,  an  essen¬ 
tial  element  in  the  learning  process,  and  seems  to 
depend  for  its  effectiveness  upon  the  degree  of  interest 
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which  learners  possess  in  their  own  advancement,  and 
upon  the  amount  of  dissatisfaction  that  is  aroused  by 
the  more  circuitous  and  wasteful  methods  which  they 
employ. 

A  case  in  point  is  the  improvement  that  has  been 
made  in  the  method  of  laying  brick.  Because  no  dis¬ 
satisfaction  was  attached  to  the  more  awkward  and 
inefficient  methods  of  work  practised  by  masons  for 
3000  years  and  because  these  masons  were  not  vitally 
enough  interested  in  improving  their  methods  of  work> 
no  more  economical  way  of  performing  this  task  was 
invented  during  all  this  time.  Yet  the  studies  of  Gil— 
breth  have  shown  that  through  the  elimination  of  the 
useless  movements  involved  in  the  procedure  of  those 
who  were  practicing  the  art,  the  efficiency  of  workers 
in  this  trade  could  be  improved  400  per  cent. 

3.  KINDS  OF  NEGATIVE  ADAPTATIONS  MADE 
DURING  THE  ACQUISITION  OF  SKILL 

Another  type  of  modification  of  the  native  and  pre¬ 
viously  acquired  reactions  which  man  and  animals  learn 
to  make,  is  to  cease  to  respond  to  a  stimulus  which  nor¬ 
mally  calls  forth  a  definite  response.  This  sort  of  modi¬ 
fication  has  been  called  negative  adaptation  because  it 
consists  of  learning  to  inhibit  a  response  to  a  stimulus 
which  formerly  elicited  it.  Such  adaptations  are  pro¬ 
duced  in  at  least  three  different  ways:  (1)  By  a  sort  of 
growing  immunity  to  stimuli  too  weak  to  elicit  an 
appropriate  response;  (2)  by  fatigue;  and  (3)  by  the 
operation  of  the  law  of  effect.  We  shall  illustrate  each 
of  these  methods  beginning  with  the  one  mentioned 
last. 

a.  Operation  of  law  of  effect.  Norman  Triplett  made 
a  series  of  experiments  to  determine  the  educability  of 
the  perch.  He  placed  his  fish  in  one  end  of  an  aquarium 
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and  separated  them  by  a  glass  partition  from  a  number 
of  small  minnows,  which  are  their  natural  food.  The 
perch  would  at  first  dart  toward  a  minnow  but  instead 
of  obtaining  food  and  satisfaction  they  would  strike 
their  heads  against  the  glass  partition  which  separated 
the  larger  fish  from  the  food.  In  time  the  big  fish  all 
became  negatively  adapted  to  the  presence  of  the  min¬ 
nows  in  the  other  end  of  the  aquarium,  probably  be¬ 
cause  their  normal  response  to  the  stimulus  was  regu¬ 
larly  followed  by  discomfort  or  pain.  The  partition 
was  then  removed  and  the  minnows  safely  mixed  with 
their  natural  enemies,  when  it  was  found  that  the 
negative  response  had  been  so  firmly  established  that 
these  particular  fish  no  longer  attempted  to  seize  the 
minnows  which  now  swam  all  around  and  among  them.1 
In  a  similar  manner  or  by  various  modes  of  punishment 
and  threats,  children  become  negatively  adapted  to 
tempting,  and  accessible  food  and  learn  to  inhibit  many 
natural  and  previously  learned  modes  of  response  which 
their  parents  and  teachers  feel  should  be  eliminated. 
This  is  the  most  common  and  successful  method  fol¬ 
lowed  by  the  race  in  modifying  the  socially  unsuitable 
modes  of  behavior  in  man. 

b.  Negative  adaptations  produced  by  fatigue.  As  an 
example  in  which  a  negative  adaptation  is  induced  by 
fatigue  or  by  attaching  a  state  of  physiological  satis¬ 
faction  to  the  animal’s  failure  to  respond,  we  may  use 
the  example  of  the  spider,  described  in  Chapter  I, 
which  became  negatively  adapted  to  the  jar  of  the 

1  Norman  Triplett,  “The  Educability  of  the  Perch,”  Am. 
Jour.  Psy.,  V.  12,  p.  354.  By  this  same  principle  the  young 
cat  placed  in  a  food  box  quits  trying  to  push  its  head  between 
the  bars  and  clawing  at  the  cage  and  finally  selects  and 
reacts  successfully  to  the  knob,  which  opens  the  door  and 
leads  to  food  and  pleasant  results.  The  other  responses  are 
too  painful  or  annoying  to  he  repeated. 
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tuning  fork  vibrating  near  its  web.  Here  a  certain 
tendency  to  respond  was  eliminated  after  many  repe¬ 
titions,  probably  because  the  stimulus-response  mecha¬ 
nism  became  fatigued  and  because  the  failure  to  respond 
doubtless  also  produced,  by  the  law  of  neural  economy, 
a  physiological  state  which  was  more  or  less  satisfying 
to  the  animal. 

Scores  of  instances  might  be  given  where  this  prin¬ 
ciple  is  made  use  of  in  training  animals  and  children. 
A  western  cowboy  hist  adjusts  his  wild  pony  to  the 
saddle.  After  it  ceases  to  resist  the  presence  of  this 
light  object  strapped  to  its  back,  he  mounts  it,  when 
the  pony  tries  to  rid  itself  of  the  heavier  object.  Day 
after  day  lie  tries  in  vain  to  dislodge  the  intruder  from 

his  back,  but  if  unsuccessful  he  becomes  in  time  nega- 

< _ > 

tively  adapted  to  this  stronger  stimulus  and  ceases  try¬ 
ing  to  dislodge  him.  But  if  he  should  succeed  a  few 
times  in  dislodging  the  rider  at  the  outset,  it  would 
become  next  to  impossible  to  establish  in  the  horse  the 
negative  adaptation  desired. 

c.  The  practical  working  of  Weber  s  Lazv.  The  other 
method  of  producing  a  negative  adaptation  is  also  well 
known.  If  a  subliminal  stimulus  is  often  repeated  with 
gradually  increasing  intensity,  the  normal  response  does 
not  occur  when  the  stimulus  reaches  or  even  passes  the 
point  where  a  response  was  formerly  elicited.  This 
type  of  modification  is  universal  and  has  come  to  be 
known  as  Weber’s  Law,  from  the  investigator  who  first 
described  its  operation  in  the  realm  of  sensation. 
Everyone  can  think  of  scores  of  illustrations  of  this 
type  of  modification  among  the  reactions  of  animals 
and  men.  A  child  who  is  afraid  to  sleep  without  a  light 
may  become  adapted  to  sleeping  in  the  dark  by  gradu¬ 
ally  reducing  the  intensity  of  the  light  on  successive 
nights.  Kline  was  able  to  cook  his  tadpoles  without 
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resistance  by  increasing  very  gradually  the  temperature 
of  the  water  in  which  they  were  placed.1  In  physiology 
the  principle  is  known  as  the  law  of  immunity,  and 
forms  the  basis  of  all  anti-toxin  treatments  and  cures 
practiced  by  medical  science. 

Before  attempting  to  state  how  these  various  types 
of  negative  adaptations  are  related  to  the  acquisition 
of  skill,  we  should  point  out  that  this  principle  of  im¬ 
munity  is  in  reality  a  negative  counterpart  of  the  law 
of  summation  of  stimuli.  For  a  negative  adaptation 
to  be  made,  the  stimuli  must  not  be  given  too  close 
together.  Negative  adaptations  and  a  summation  effect 
both  result  from  the  repetition  of  stimuli  that  are  too 
weak  to  arouse  a  definite  response.  The  length  of  the 
interval  between  successive  stimulations  determines 
whether  the  result  will  be  a  summation  effect  or  a  nega¬ 
tive  adaptation.  In  fact,  a  series  of  stimuli  that  is  pro¬ 
ducing  a  summation  effect  may  cease  not  only  to  have 
this  eff  ect,  if  the  interval  between  them  is  increased  to 
the  proper  length,  but  will  produce  a  complete  elimi¬ 
nation  of  the  normal  response  if  the  time  interval 
between  successive  stimuli  is  increased. 

(/)  Neurological  Basis  for  Negative  Adaptation 

The  neurological  basis  for  this  type  of  modification 
is  not  very  clear.  It  is  believed  that  a  nerve  impulse 
that  starts  to  traverse  a  neural  arc,  and  fails  to  reach 
its  destination,  drains  off  into  other  pathways.  It  has 
been  well  established  that  any  active  motor  pathway 
may  thus  drain  to  itself  impulses  from  several  sense 
organs  or  from  representative  centers  in  the  brain. 
With  use  such  drainage  channels  would  become  better 

1  Kline,  L.  W.,  “Migratory  Impulse  vs.  Love  of  Home,” 
Am.  Jour.  Psy.y  Vol.  X,  October,  1S98. 
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established.  So  that  the  impulses  coming  from  a 
receptor  organ  or  from  a  representative  center  in  the 
brain  (the  former  stimuli)  would  tend  less  and  less  to 
traverse  the  neural  arcs  leading  to  the  normal  response, 
and  tend  more  and  more  to  traverse  the  new  pathway 
of  discharge.  When  completely  formed,  such  pathways 
would  divert  the  impulse  completely  and  eliminate  the 
original  response. 

If  the  elimination  of  all  native  and  learned  responses 
are  brought  about  in  this  way,  it  would  mean  that 
when  any  negative  adaptation  is  made,  some  other 
response  has  been  substituted  for  the  one  eliminated. 
On  this  hypothesis  the  impulses  from  the  original  stim¬ 
ulus  would  regularly  be  drained  into  other  channels. 
They  might  help  to  bring  about  a  new  response,  aid 
in  strengthening  some  old  response,  reinforce  respi¬ 
ration  or  some  other  reactions  made  at  the  time,  or 
lastly,  they  might  produce  emotional  states  that  would 
have  a  helpful  or  hurtful  reactionary  effect  on  the 
learning. 


(2)  Relation  to  the  Learning  Process 

The  most  important  point,  however,  about  this  type 
of  modification  is  its  relation  to  the  learning  process. 
We  shall,  therefore,  next  endeavor  to  show  briefly  how 
the  principle  operates  in  the  acquisition  of  one  par¬ 
ticular  type  of  skill. 

1.  A  learner  of  typewriting,  for  example,  is  com¬ 
pelled  to  make  negative  adaptations  to  the  many 
stimuli  which  tend  to  divert  him  from  his  task.  If  a 
learner  did  not  succeed  in  negatively  adapting  himself 
to  all  new  features  of  the  work  and  to  other  distracting 
stimuli  and  did  not  continue  to  make  the  same  uniform 
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responses  to  his  copy,  he  would  never  succeed  in  estab¬ 
lishing  the  particular  habits  to  be  acquired.1 

2.  There  must  also  be  a  constant  elimination  of  all 
useless  features  that  accompany  every  successful  re¬ 
sponse  when  first  originated.  Skill  in  typewriting  is 
partly  acquired  by  perfecting  every  mode  of  response 
that  the  writer  must  make.  But  none  of  the  successful 
responses  that  a  learner  originates  are  perfect  when 
they  are  first  invented  and  used.  They  are  even  more 
imperfect  and  wasteful  than  the  reflex  response  made 
by  a  chick  in  seizing  and  swallowing  its  food.2  They 
must  therefore  be  improved  in  directness  and  method 
bv  the  elimination  of  all  useless  features  so  character¬ 
istic  of  the  early  responses  made  in  the  learning.  The 
process  of  making  negative  adaptations  to  these  useless 
features  in  the  learner’s  responses  must  be  continued 
until  each  response  is  perfect.  This  is  accomplished  by 
the  operation  of  the  law  of  neural  and  mental  economv, 
the  law  of  effect,  and  by  the  action  of  the  inner  tend¬ 
encies  towards  such  changes  set  up  in  the  organism 
of  the  learner  by  his  desire  for  improvement  and  by 
his  immediate  and  ultimate  purpose  or  attitude  towards 
the  work  at  the  time.  These  give  him  his  standards  for 
achievement.  Only  the  learners  who  become  more  and 
more  dissatisfied  with  their  imperfections  and  more  sat¬ 
isfied  with  their  improvement,  can  succeed  in  per- 

1  Most  text  books  on  typewriting  and  books  for  teachers 
say  that  the  learner  must  concentrate  on  his  work.  But  in 
concentrating  he  is  made  indifferent  to  other  competing 
stimuli.  The  best  way  to  prevent  distraction  is  to  become 
so  intensely  interested  in  something  that  no  other  stimuli 
can  have  any  effect.  The  learners  will  be  better  able  to  do 
this  if  they  know  just  what  must  be  done  to  make  such 
concentration  possible,  and  a  teacher  may  be  able  to  help 
his  learners  if  he  knows  exactly  what  they  must  do  to  succeed. 

2  Compare  Section  4  (2),  Chapter  I. 
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fecting  their  responses  by  eliminating  the  many  useless 
features  that  normally  accompany  their  first  successful 
performance. 

But  more  important  than  eliminating  these  use¬ 
less  features  of  successful  response  is  the  elimination 
of  all  wrong  responses,  and  leaving  behind  the  more 
elemental  methods  of  work,  used  by  a  beginner,  as  fast 
as  these  have  become  sufficiently  improved  and  fixed 
to  be  safely  combined  into  higher-order  habits. 

Many  learners  of  typewriting  fail  to  continue  to 
improve  or  to  reach  the  highest  level  of  skill  possible 
for  them  because  they  are  not  sufficiently  interested  in 
their  own  improvement  to  leave  their  old  and  slower 
methods  of  writing  behind  as  fast  as  they  can  invent 
and  use  a  new  and  better  method  of  work.  Only  a 
limited  amount  of  improvement  can  be  made  by  per¬ 
fecting  any  particular  mode  of  response.  The  greatest 
amount  of  gain  comes  from  the  fact  that  more  efficient 
methods  of  work  are  being  originated  and  used  as  the 
practice  proceeds.  1  his  cannot  occur  unless  the  old 
and  slower  methods  of  work  are  left  behind  as  fast  as 
more  efficient  methods  of  writing  can  be  acquired.  One 
of  the  most  important  sources  of  improvement  in  learn¬ 
ing  to  typewrite  is,  therefore,  this  progressive  negative 
adaptation  to  the  elemental  habits  of  writing  which 
must  constantly  be  outgrown  if  continuous  progress  in 
learning  is  made. 

4.  A  good  illustration  of  an  actual  growing  immunity 
to  a  given  stimulus  or  set  of  stimuli,  operative  in  learn¬ 
ing  to  typewrite,  is  the  increased  indifference  which 
takes  place  amongst  learners  towards  the  visual  focus¬ 
ing  of  the  letters  in  the  copy,  in  the  letter  association 
stage  of  writing,  and  the  growing  indifference  which 
occurs  towards  the  mental  spelling  as  word  associ- 
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ations  are  being  perfected.1  These  features  of  control 
are  first  focused  upon  vividly;  later  they  come  to  have 
less  and  less  drawing  power  for  the  learner’s  attention, 
until  finally  they  are  eliminated  entirely,  as  higher 
methods  of  control  are  developed.  This  condition  pro¬ 
duces  a  real  critical  stage  in  the  learning  at  all  stages 
of  advancement  where  these  elemental  habits  are  being 
finally  fixed. 

5.  But  what  seems  of  still  more  practical  importance 
in  learning  to  typewrite  is  the  fact  that  this  principle 
of  immunity  seems  to  effect  every  case  of  learning 
taken  as  a  whole.  It  is  quite  natural  and  normal  for 
this  sort  of  negative  adaptation  to  take  place  if  the 
practice  is  continued  for  several  months.  This  fact  is 
commonly  spoken  of  as  a  loss  of  interest,  getting  tired 
of  the  work,  ennui  and  the  like.  But  it  is  really  a  case 
of  negative  adaptation  to  the  task  of  learning  itself. 
If  not  prevented  or  successfully  counteracted,  it  will 
hamper  not  only  the  immediate  progress  of  the  learner 
but  will  limit  the  improvement  which  he  is  able  to 
make  and  so  helps  to  bring  on  the  periods  of  non¬ 
improvement  indicated  by  the  plateaus  found  in  most 
learning  curves. 

4.  CONDITIONING  STIMULI  AND  THE  ACQUISITION 

OF  SKILL 

In  every  case  of  learning  where  skill  is  acquired,  the 
learner  must  link  many  native  and  previously  learned 
responses  to  new  situations  or  stimuli.  In  fact,  any 
response  that  is  made  to  a  particular  stimulus  because 
of  race  learning  or  individual  acquisition,  may  become 
attached  to  another  stimulus  if  regularly  given  along 
with  it.  Such  linkages  between  old  modes  of  reaction 

1  Compare  the  author’s  studies  in  the  Psychology  of  Skill, 
Chapter  VII,  The  Gregg  Publishing  Company,  New  York. 
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and  new  stimuli  are  established  by  means  of  condition¬ 
ing  stimuli  and  the  principle  of  associative  shifting. 
Together  they  produce  what  is  technically  called  a  con¬ 
ditioned  response.  In  all  such  modifications  of  be¬ 
havior  a  new  stimulus  comes  to  act  as  a  regular  sub¬ 
stitute  stimulus  for  eliciting  the  original  response.  In 
this  way  an  old  response  may  come  to  be  made  to  an 
element  in  a  total  situation  that  originally  had  nothing 
whatever  to  do  with  eliciting  that  particular  response, 
as  when  Twitmeyer  succeeded  in  eliciting  the  patellar 
reflex  by  sounding  a  bell  regularly  along  with  the 
appropriate  stimulus. 

Other  examples  are  the  following:  In  teaching  a  dog 
to  respond  to  his  name,  his  master  first  secures  the 
desired  response  to  food.  While  the  dog  is  approach¬ 
ing  he  regularly  speaks  the  dog’s  name.  In  a  short 
time  the  sound  of  the  name  becomes  a  regular  substi¬ 
tute  stimulus  for  the  food  and  causes  him  to  approach 
his  master.  In  like  manner,  a  child  learns  to  read  by 
linking  a  previously  learned  mode  of  response  to  the 
arbitrary  symbols  which  represent  the  printed  or 
written  words  to  be  learned.  By  linking  the  latter 
regularly  with  the  effective  stimulus  they  soon  become 
a  substitute  stimulus  for  pronouncing  these  words  and 
thinking  their  meanings. 

The  principle  also  applies  in  the  realm  of  the  emo¬ 
tions.  When  the  writer  first  began  to  teach  school  he 
heard  an  institute  instructor  lecture  to  teachers  for  a 
week.  This  lecturer  always  told  a  large  number  of 
funny  stories  during  each  lecture.  Towards  the  end  of 
the  week  his  audience  always  laughed  as  soon  as  he 
arose  to  speak  and  often  laughed  when  he  was  trying 
earnestly  to  get  them  to  assume  a  serious  frame  of 
mind.  They  laughed  not  at  what  he  said  but  at  him. 
d  he  speaker  was  first  a  conditioning  stimulus  which 
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accompanied  his  stories,  but  he  soon  became  a  sub¬ 
stitute  stimulus  which  regularly  provoked  laughter  in 
his  audience  regardless  of  what  he  said.  In  like  manner, 
reverence  and  an  atmosphere  conducive  to  hard  work 
may  become  attached  to  a  particular  church  or  school, 
and  a  given  locality  may  in  this  way  become  a  sub¬ 
stitute  stimulus  which  regularly  elicits  the  highest  type 
of  effort  and  work  from  a  student,  as  occurs  when  a 
time  and  place  habit  for  study  has  been  formed. 


(/)  Substituting  One  Stimulus  for  Another 

The  explanation  for  such  conditioned  responses  is  the 
same  in  every  case.  In  every  instance  we  have  an 
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Fig.  5.  Attaching  an  old  reflex  response  to  a  new  (substitute) 

stimulus. 


effective  stimulus  acting,  one  which  is  firmly  linked  to 
the  response;  but  we  also  have  acting  an  ineffective 
stimulus,  which  is  drained  into  the  same  response. 
The  effective  stimulus  determines  what  response  will 
be  made,  while  the  other  conditioning  stimuli  merely 
find  an  outlet  into  the  same  response.  The  weak  link¬ 
ages  from  these  ineffective  stimuli  being  thus  strength- 
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ened  by  the  exercise,  they  soon  become  sufficiently 
strong  to  arouse  the  original  response  when  acting 
alone.  The  following  diagram  will  make  the  case  clear 
for  the  first  example  given  above. 

Here  a  definite  hereditary  linkage  exists  between  the 
hammer  stroke  and  the  patellar  reflex,  sufficiently  strong 
to  arouse  the  response.  This  is  shown  by  the  solid  line 
in  Figure  5A.  There  is  no  linkage  to  begin  with  between 
the  ineffective  stimulus,  the  sound  of  the  bell,  and  this 
response.  But  some  linkage  is  soon  established,  because 
the  bell  is  regularly  sounded  simultaneously  with  the 
effective  stimulus.  That  is  to  say,  when  the  normal 
response  is  aroused  by  the  appropriate  stimulus,  part 
of  the  stimulus  from  the  bell  is  drained  into  this  response 
along  the  line  XY.  With  continued  repetition  the  link¬ 
age  between  the  sound  of  the  bell  and  the  response  be¬ 
comes  firmly  enough  fixed  so  that  the  sounding  of  the 
bell  will  arouse  the  response  alone,  without  the  aid  of 
the  original  stimulus.  This  is  pictured  by  tbe  solid 
line  in  Figure  5B. 

(2)  Substituting  an  Element  for  a  Group  of  Stimuli 

In  many  cases  of  human  and  animal  behavior  re¬ 
sponses  are  elicited  by  several  stimuli  acting  together. 
By  practice  and  the  operation  of  the  laws  of  exercise 
and  effect,  this  joint  response  may  become  permanently 
attached  to  any  one  of  the  group  of  stimuli  formerly 
required  to  arouse  it. 

In  the  case  of  the  speaker  telling  the  funny  stories 
at  the  teacher’s  institute,  related  above,  both  the 
speaker  and  his  stories  were  originally  necessary  to 
produce  the  response  of  laughter  in  his  audience.  The 
mere  presence  of  the  speaker  doubtless  had  some  effect 
in  producing  this  response,  though  his  stories  were  the 
real  cause  of  the  laughter  in  the  first  four  or  five  lectures. 
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Finally,  towards  the  end  of  the  week,  a  stimulus  which 
had  contributed  only  a  small  share  towards  producing 
this  response  was  substituted  for  the  main  stimulus  and 
now  acted  for  the  entire  group  of  stimuli  originally 
required  to  produce  it. 

This  situation  is  diagrammatically  pictured  in  Fig¬ 
ure  6.  A  definite  linkage  exists  between  the  funny 
stories  and  the  laughter-response,  which  by  hypothesis, 
is  supported  by  a  linkage  from  the  speaker.  Together 

Original  Stimulus  Substitute  Stimulus 


A.  Funny 

Stories 

\ 

\  Response 

^''iLaughter) 

B.  Presence 
of  speaker 


A.  Funny  Stories 

(Lacking) 

^yResponse 
/( Laughter) 

B.  Presence  / 

of  speaker 


Fig.  6.  Attaching  an  old  instinctive  response  to  one  of  a 
group  of  stimuli  all  of  which  were  originally  required  to 

produce  it. 


they  are  strong  enough  to  elicit  the  response.  But 
after  many  funny  stories  had  been  told  each  time  the 
speaker  arose  to  speak,  the  linkage  between  the  mere 
presence  of  the  speaker  before  the  group  and  the 
laughter  response  had  become  sufficiently  strong  to 
arouse  laughter  without  any  help  from  the  stories. 


(j)  Response  by  Analogy 

In  cases  where  two  or  more  stimuli  act  together  to 
produce  a  particular  response,  because  they  are  con¬ 
tiguous  in  time  or  space,  a  response  which  was  formerly 
made  to  the  group  of  stimuli,  as  a  whole,  may  become  : 
linked  in  this  way  to  any  member  of  the  group.  By 
practice  it  becomes  so  firmly  attached  to  each  member 
of  the  group  of  stimuli  that  it  may  arouse  the  unitary  : 
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response  even  when  found  among  a  set  of  stimuli  that 
are  entirely  different.  It  may  also  call  up  the  various 
members  of  the  original  group. 

In  ordinary  life  and  often  in  the  process  of  learning, 
a  stimulus  which  is  similar  to  the  appropriate  one  may, 
in  this  way,  he  substituted  for  the  correct  one.  This 
is  the  case  when  a  young  child  calls  any  man  papa,  or 
a  squirrel  or  rabbit  a  kitty.  It  also  happens  when  we 
mistake  some  stranger  for  an  intimate  friend,  or  when 
we  recognize  in  a  picture  or  rough  drawing  the  object 
or  scene  depicted.  Here  the  picture  or  drawing  is  only 
partially  like  the  object  it  represents;  but  it  is,  never¬ 
theless,  substituted  for  the  original  and  often  calls 
forth  a  response  that  has  only  been  attached  by  pre¬ 
vious  practice  and  learning  to  the  real  object.  This 
has  been  called  response  by  analogy  and  plays  a  very 
important  role  in  human  and  animal  learning. 

The  machinery  for  this  type  of  response  has  been  set 
forth  by  Woodworth  as  follows:  “A  complex  object, 
presenting  a  number  of  parts  or  characteristics,  arouses 
the  response  of  seeing  and  perhaps  of  naming  the  ob¬ 
ject.  This  is  a  unitary  response  to  a  collection  of 
stimuli,  and  each  of  the  parts  or  characteristics  of  the 
object  participates  in  arousing  the  response.  1  he  link¬ 
age  of  each  part  with  the  response  is  therefore  strength¬ 
ened  hv  practice.  Later,  the  whole  identical  object  is 
not  required  to  arouse  the  same  response.”  It  may, 
in  fact,  he  aroused  by  a  few  of  its  characteristics  even 
when  these  are  present  in  an  object  that  has  many  un- 
famil  tar  parts.  If  this  occurs  without  the  recognition  of 
these  unfamiliar  features  we  have  a  case  of  association 
or  response  by  analogy,  as  pointed  out  above  when  a 
child  calls  a  squirrel  a  rabbit  or  a  kitty.  This  type  of 
response  is  diagrammatically  explained  in  Figure  7. 
Here  the  letters  A,  B,  X,  Y  represent  the  several  stimuli 
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that  make  up  the  original  object.  With  experience  and 
practice  each  of  these  elements  become  well  linked  to 
their  common  response  (seeing  the  object  and  perhaps 
naming  it).  When  the  linkage  between  X  and  Y  and 
the  response  has  become  sufficiently  strong,  a  similar 
object,  containing  X  and  Y  along  with  other  new 
stimuli,  C  and  D,  for  example,  will  arouse  the  old 
response,  by  virtue  of  the  effective  linkage  that  has 
been  established  between  X  and  Y  and  this  response. 


Original  Linkage 
and  Response 

Stimuli  Response 


Response  to  Similar  Object 
as  Though  It  Were 
Identical 


Fig.  7.  Response  by  analogy,  mistaking  a  similar  object  for 

the  real  one. 


(4)  Response  to  Both  the  Similarity  and  Difference  in  a 

New  Situation 

In  the  latter  type  of  response  the  subject  does  not 
notice  the  ways  in  which  the  second  object  differs  from 
the  first.  But  if  the  reactor  is  aware  of  the  differences 
between  the  new  situation  or  object  and  the  old,  as 
well  as  of  the  points  of  similarity  as  would  be  the  case 
if  a  child  called  a  squirrel  a  funny  looking  kitty,  we 
would  have  a  double  response.  One  to  the  elements 
which  are  familiar  or  like  those  calling  forth  the  original 
response  and  a  second  reaction  to  the  differences  be¬ 
tween  this  old  situation  and  the  new.  1  his  type  of 
response  is  a  case  of  association  or  response  by  simi¬ 
larity  because  a  response  is  made  both  to  the  likeness 
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and  to  the  differences  in  the  substitute  stimulus.  (Com¬ 
pare  Figure  8.) 

(5)  Substituting  a  Familiar  Element  for  a7i  Entire  Group 

of  Stimuli 

In  this  manner  an  act  that  has  been  learned  in 
response  to  one  situation  is  often  elicited  by  another  that 
is  only  partially  identical.  Such  substitutions  are  made 
possible  by  the  linkages  that  have  been  previously  estab¬ 
lished  between  particular  elements  in  the  original  situa- 

Original  Linkage  and 
Response 

X - 

Y - -~=s^R 

A - 

B-"' 

Fig.  8.  Association  by  similarity. 

Here  the  entire  group  of  stimuli  “XYAB”  is  originally  re¬ 
quired  to  arouse  the  response  R.  But  after  much  practice 
XY  can  elicit  this  response  alone  even  when  combined  with 
other  strong  and  different  characteristics  of  objects  (CD) 
which  are  now  recognized  as  being  different  elements  in  the 
group.  Though  the  object  in  this  case  arouses  the  original 
response,  it  is  nevertheless  seen  to  be  new  and  different, 

Response  R2. 

tion  and  this  response.  These  stimuli  now  come  to 
arouse  the  response  regardless  of  the  other  stimuli  that 
are  present  and  which  for  the  moment  are  entirely 
ignored.  Examples  of  human  and  animal  behavior, 
where  one  stimulus  is  substituted  for  another  because  of 
such  partial  identity,  are  quite  common,  and  together 
with  responses  by  analogy  and  similarity,  play  an 
important  role  in  learning  wherever  a  new  and  success¬ 
ful  response  must  be  made  to  an  old  or  new  situation. 


Response  to  familiar  ele¬ 
ments,  R,  and  also  to  the 
differences  in  the  new 
situation,  R2 


C - — =-Rz 

D - 
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We  may  give  as  an  example  of  this  type  of  response 
the  instance  of  human  behavior  cited  by  Smith1  where  a 
man  entered  a  shop  to  purchase  a  newspaper  but 
dropped  his  money  on  the  floor  before  obtaining  the 
paper.  He  picked  up  the  money  and  left  the  shop  with¬ 
out  securing  the  paper,  and  did  not  notice  his  mistake 
until  well  on  his  way  home.  In  this  case  the  act  of 
picking  up  the  paper  was  the  effective  stimulus  for  leav¬ 
ing  the  shop,  but  since  the  response  of  picking  up  the 
coin  and  picking  up  the  paper  are  similar,  the  response 
aroused  by  the  former  stimulus  was  substituted  for  the 
latter. 

(6)  How  a  New  Stimulus  Comes  to  Provoke  an  Old 

Response 

With  or  without  the  aid  of  the  law  of  effect,  new 
linkages  come  to  be  established  in  all  these  ways 
between  any  native  or  previously  learned  mode  of 
response  and  some  new  situation  or  element  in  the  total 
situation,  whether  it  has  aided  in  bringing  about  the 
original  response  or  not.  The  only  essential  condition 
for  the  establishment  of  such  new  linkages  seems  to  be 
the  ability  to  become  aware  of  the  stimulus  to  which 
the  response  must  be  attached  and  enough  repetitions 
to  strengthen  this  connection  sufficiently  to  enable  the 
new  stimulus  to  elicit  the  old  response.  Of  course,  when 
the  law  of  effect  is  brought  into  play  the  formation  of 
such  new  linkages  is  greatly  facilitated. 

These  new  linkages  are  brought  about  by  the  opera¬ 
tions  of  the  same  laws  which  account  for  all  aspects  of 
the  learning  process.  The  law  of  exercise  is  absolutely 
essential.  The  fact  that  a  unitary  response  can  be 
made  to  a  group  of  stimuli  each  of  which  contributes  a 

1  Smith  and  Guthrie,  General  Psychology  in  Terms  oj 
Behavior,  p.  95. 
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s'nare  to  the  arousal  of  the  joint  response  is  an  impor¬ 
tant  factor.  The  law  of  piecemeal  activity  is  also 
operative  because  a  response  comes  to  be  made  to  some 
particular  element  or  feature  in  the  total  situation 
instead  of  to  the  whole.  The  law  of  effect  is  brought 
into  play  because  it  is  the  purpose,  need,  desire,  or 
success  of  the  response  that  helps  a  learner  to  select  it 
when  made,  and  aids  in  strengthening  the  linkage 
between  the  desired  response  and  the  new  substitute 
stimulus. 

But  it  should  be  remembered,  as  the  examples  of 
conditioned  responses  already  given  abundantly  show, 
that  the  law  of  effect  is  not  an  essential  element.  The 
only  essential  features  seem  to  be  the  ability  to  take 
note  of  the  stimulus,  and  its  regular  combination  with  a 
stimulus  or  group  of  stimuli  which  are  capable  of  arous¬ 
ing  the  desired  response,  and  enough  repetitions  of  the 
performance  to  form  a  definite  linkage  between  this 
element  in  the  situation  and  the  desired  response.  It 
should  also  be  pointed  out  that  attention  plays  an 
important  role  in  the  formation  and  fixing  of  such  new 
linkages.  The  learner  must  attend  to  the  particular 
stimulus  which  is  to  be  attached  to  the  old  response,  and 
he  must  concentrate  on  the  performance  to  obtain  the 
best  results.  The  entire  process  may  be  described  as  a 
shifting  of  bonds  from  one  situation  or  stimulus  to 
another  by  means  of  conditioning  stimuli. 

(7)  Neurological  Basis  for  Conditioned  Responses 

When  such  a  native  or  learned  mode  ol  response  be¬ 
comes  permanently  attached  to  a  new  situation  or 
stimulus,  we  have  an  instance  of  the  formation  ol  a 
new  pathway  in  the  nervous  system  of  the  learner. 
The  possibility  for  the  formation  of  such  new  linkages 
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is  dependent  upon  the  complexity  of  the  learner’s  nerv¬ 
ous  system  or  upon  the  number  and  character  of  the 
association  fibers  in  his  cerebral  cortex.1  When  some 
neural  arc  is  acting,  impulses  received  from  the  sense 


tig.  9.  Schematic  representation  of  the  formation  of  a  con¬ 
ditioned  response.  (After  Smith  and  Guthrie.) 


1  Compare  Figure  4  in  Chapter  II. 
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organs  or  representative  centers,  not  previously  con¬ 
nected  with  this  neural  arc,  are  likely  to  be  drained 
into  its  outgoing  motor  pathway.  This  drainage  estab¬ 
lishes  new  linkages  between  the  sense  organs  or  repre¬ 
sentative  centers  and  the  corresponding  muscles.  For 
example,  if  a  dog  that  has  been  trained  to  respond  to 
the  word  “cat"  sees  a  cat  at  such  a  distance  that  the 
stimulus  is  below  the  threshold  for  chasing,  his  master 
may  urge  him  on  by  pronouncing  the  word  “cats"  which 
starts  the  dog  in  pursuit  of  the  cat.  In  this  way  the 
sound  of  the  word  facilitates  the  desired  response,  be¬ 
cause  it  occurs  in  conjunction  with  a  stimulus  that  is 
not  quite  sufficient  to  produce  it.  In  this  case  the  sen¬ 
sory  impulse  coming  from  the  sound  of  the  word  “cats" 
is  drained  into  this  well  established  channel,  and  in  time 
a  new  linkage  is  established  between  the  sound  of  the 
word  and  the  “chasing"  response  sufficiently  strong  to 
produce  it  alone  as  is  diagrammatically  shown  in  Fig¬ 
ure  9.  The  first  stimulus  that  sets  the  dog  to  running 
and  barking  is  the  sight  of  the  cat.  If,  now,  he  is 
stimulated  by  the  word  “cats"  being  spoken  by  his 
master,  this  nerve  impulse  is  drained  into  the  motor 
channels  which  are  acting  or  which  are  ready  to  act,  and 
a  new  pathway  of  discharge  is  established.  \\  ith  prac¬ 
tice  this  new  linkage  becomes  so  well  established  that 
the  mere  sound  of  the  word  “cats"  will  start  the  dog 
to  hunting  for  cats  even  when  none  are  in  sight.  Here 
the  nerve  impulses  aroused  by  a  stimulus  that  formerly 
merely  accompanied  the  regular  stimulus,  are  first 
drained  into  the  motor  system  that  is  active,  and  facili¬ 
tate  this  response.  Later,  a  new  linkage  is  established 
between  this  ineffective  stimulus  and  the  old  response, 
sufficientlv  strong  to  enable  the  substitute  stimulus  to 
arouse  the  response  alone. 
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(S)  Relation  to  the  Learning  Process 

This  principle  applies  to  all  learning  where  new  habits 
are  to  be  established.  It  therefore  plays  an  important 
role  in  the  acquisition  of  skill. 

1.  In  the  first  place,  such  conditioning  stimuli  may 
facilitate  the  response  made  to  a  particular  situation 
or  stimulus.  The  story  is  told  of  the  philosopher  Kant, 
that  he  was  so  much  aided  in  his  philosophical  thinking 
by  a  certain  weather  vane  on  his  neighbor’s  barn,  which 
he  always  watched  from  his  study  window  as  he  worked, 
that  he  could  not  successfully  continue  his  work  when 
his  neighbor  took  it  down.  The  story  is  also  told  of 
Sir  Walter  Scott,  that  for  weeks  his  rival  in  school  stood 
at  the  head  of  his  class  in  spelling  while  Scott  stood 
second.  But  Scott  had  no  chance  to  pass  to  the  head 
of  the  class  because  his  rival  spelled  every  word.  One 
day  Scott  noticed  that  his  rival  regularly  fingered  a 
certain  button  on  his  coat  when  he  came  to  a  difficult 
word.  Day  after  day  this  continued  as  he  spelled  the 
difficult  words.  One  day  the  thought  occurred  to  Scott 
to  clip  off  the  button  unbeknown  to  his  rival.  This  he 
did  and  promptly  succeeded,  the  next  day,  in  passing 
to  the  head  of  the  class  because  his  classmate  was  so 
confused  and  crippled  in  his  associations,  when  the 
extra  stimulus  from  the  button  was  lacking,  that  he 
missed  the  first  hard  word  to  be  spelled  on  that  day. 

These  stories,  whether  true  or  false,  illustrate  the 
facilitating  effect  of  conditioning  stimuli.  A  good  ex¬ 
ample  is  the  case  in  typewriting  where  the  conditioning 
stimuli  that  come  from  the  series  of  letter-making 
movements  involved  in  writing  words  greatly  facilitate 
the  initiation  and  control  of  these  movements,  even 
before  they  act  as  a  substitute  stimulus  for  eliciting 
them.  The  letter-making  movements  required  to  write 
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a  series  of  words,  very  early  come  to  facilitate  each 
other  through  the  sensations  that  are  aroused  by  the 
movements  themselves.  Later,  when  a  word  can  be 
reacted  to  as  a  whole,  these  kmaesthetic  sensations 
come  to  take  the  place  of  the  original  stimulus  entirely. 

Such  conditioning  stimuli,  therefore,  make  it  possible 
for  a  learner  of  typewriting  to  react  directly  to  words 
taken  as  a  whole  instead  of  to  the  individual  letters 
composing  them.  Later,  the  group  of  sensations  aroused 
by  the  writing  of  an  entire  series  of  words  come  to 
elicit  and  control  the  individual  letter-making  move¬ 
ments  in  the  same  general  way  that  a  dog  first  responds 
to  the  sight  of  members  of  the  family,  then  learns  to 
respond  to  their  footsteps,  and  finally  comes  to  respond 
to  the  sound  of  the  train  on  which  they  regularly  arrive. 

2.  In  like  manner,  a  helpful  mental  attitude  or  emo¬ 
tional  tone  may  be  indirectly  aroused  by  conditioning 
stimuli,  and  may  become  permanently  attached  to  the 
task  of  learning,  or  to  the  work  of  a  given  teacher,  or 
to  the  work  of  the  school  taken  as  a  whole.  In  this 
manner  a  response  of  indifference,  or  of  careless  and 
ineffective  work  may  become  permanently  attached  to 
any  case  of  learning.  One  particular  instance  observed 
by  the  writer  comes  to  mind.  A  bright  boy  in  a  certain 
school  became  permanently  disgusted  with  all  learning 
and  school  by  being  regularly  kept  in  after  school  by 
his  teacher  and  made  to  write  certain  passages  on  the 
board  to  punish  him  for  his  idleness  in  school.  These 
and  other  disagreeable  experiences  were  in  this  manner 
associated  with  his  regular  school  work,  and  because  of 
th^  accumulation  of  these  conditioning  stimuli,  the  same 
response  (disgust)  soon  came  to  be  aroused  by  every¬ 
thing  that  smacked  of  learning  or  school.  Before  it  was 
noticed  or  could  be  corrected  this  mental  attitude  had 
become  so  firmly  attached  to  the  work  of  the  school 
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that  the  boy's  entire  educational  career  came  to  a  dis¬ 
astrous  end.  Other  conditioning  stimuli  could  have 
been  arranged  that  would  have  facilitated  the  work  to 
be  done,  and  that  would  have  engendered  a  mood  in 
the  boy  that  would  have  made  him  feel  that  school  was 
a  pleasant  and  important  place  to  be  and  that  it  was 
a  place  for  hard  study  and  work. 

3.  These  conditioning  stimuli  aid  in  shortening  any 
series  ol  response  after  it  has  been  formed.  In  originat¬ 
ing  any  new  method  of  reacting,  the  desired  response  is 
merely  attached  to  some  essential  feature  in  the  situa¬ 
tion  that  is  capable  of  eliciting  it.  In  like  manner,  the 
useless  features  in  a  given  mode  of  response  are  elimi¬ 
nated  by  attaching  the  response  to  the  more  favorable 
features  in  the  situation  by  the  principle  of  condition¬ 
ing,  and  by  making  negative  adaptations  to  the  useless 
features  in  the  performance.  In  both  cases,  it  is  the 
extra  conditioning  stimuli  which  make  the  improvement 
possible. 

Conditioning  stimuli,  therefore,  play  an  important 
role  in  bringing  about  new  types  of  response.  If  a  pre¬ 
viously  learned  mode  of  response  could  not  become 
attached  to  a  stimulus  different  from  that  originally 
required  to  elicit  the  response,  no  new  habits  could  be 
originated. 

In  inventing  such  new  modes  of  response,  a  learner 
first  reacts  to  those  features  of  the  new  situation  or 
stimulus  which  by  heredity  or  previous  learning  are 
capable  of  eliciting  certain  instinctive  or  previously 
learned  reactions.  If  none  of  these  spontaneous  re¬ 
sponses  will  suffice  to  meet  the  new  situation  in  a  suc¬ 
cessful  way,  the  learner  must  combine  one  or  more  of 
these  modes  of  reacting  and  so  develop  an  entirely  new 
mode  of  response  which  may  in  fact  be  made  up  of  a 
series  of  responses,  as  is  the  case  in  learning  to  typewrite 
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or  in  learning  to  walk.  But  in  every  such  case,  the 
response  is  elicited  by  the  extra  conditioning  stimuli 
that  are  present,  and  which  also  serve  as  a  basis  for 
originating  it. 

QUESTIONS  AND  EXERCISES 

1.  How  is  a  given  mode  of  response  or  habit  strengthened, 
or  linked  more  closely  to  its  appropriate  stimulus?  Enu¬ 
merate  all  the  factors  (a)  that  favor  the  hxing  of  the  linkage 
between  stimulus  and  response;  (b)  that  weaken  this 
linkage  or  interfere  with  the  fixing  of  habits  in  learning. 

2.  What  probably  happens  neurologically  as  a  habit  is 
fixed  ? 

3.  Why  is  it  necessary  to  improve  all  new  habits  that  are 
formed?  Just  how  does  this  improvement  take  place  in 
learning  to  typewrite? 

4.  What  is  meant  by  making  negative  adaptations? 
Explain  the  importance  of  this  type  of  modification  (a)  for 
learning;  (b)  in  life. 

5.  What  different  kinds  of  negative  adaptations  are  made 
by  animals  and  men  ? 

6.  What  negative  adaptations  are  made  in  learning  to 
typewrite  ? 

7.  What  is  meant  by  conditioning  stimuli? 

8.  Explain  (a)  just  how  a  new  stimulus  comes  to  provoke 

an  old  response  and  finally  gets  itself  permanently  linked 
to  that  response.  (See  paragraph  (6.)  (b)  How  does  an 

old  or  learned  response  get  itself  linked  to  some  element  in 
a  total  situation  which  was  formerly  required  to  arouse  it? 

9.  Why  are  responses  made  to  new  situations  that  are 
only  similar  to  (he  stimulus  which  regularly  aroused  the 
response?  What  happens  if  the  similarity  alone  is  noted? 
If  a  response  is  made  to  both  the  similar  and  to  the  new 
features  in  the  situation? 

10.  Give  an  example  from  your  own  experience  where  a 
familiar  element  is  substituted  for  an  entire  group  of  stimuli 
and  produces  a  wrong  response. 

11.  Discuss  the  importance  of  conditioning  stimuli  (a)  for 
inventing  new  and  desirable  habits;  (b)  for  Hxing  the  habits 
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to  be  acquired;  (c)  for  improving  or  perfecting  the  correct 
habits  already  originated  and  selected. 

REFERENCES 

Knight  Dunlap,  Elements  of  Scientific  Psychology ,  Chapter  XI. 
Smith  and  Guthrie,  General  Psychology  in  Terms  of  Behavior , 
Chapter  III. 

William  James,  Principles  of  Psychology,  Vol.  I,  Chapter  IV. 


CHAPTER  VI 

HOW  NEW  HABITS  ARE  ORIGINATED 
AND  FIXED 


In  practically  every  instance  of  learning,  one  or  more 
new  substitute  responses  must  be  made  and  linked  either 
to  an  old  or  to  a  new  situation  or  stimulus.  In  the 
acquisition  of  skill,  a  learner  acquires  the  ability  to  do 
something  which  he  could  not  do  before.  This  new 
response  may  then  be  linked  to  an  old  situation  or 
problem  or  to  one  that  is  entirely  new.  In  the  former 
case  the  final  reaction  may  be  made  up  of  an  old  or 
previously  learned  mode  of  response  or  of  a  series  of 
them,  responses  which  in  the  act  of  learning  are  at¬ 
tached  to  an  old  situation  or  stimulus  as  a  new  sub¬ 
stitute  response.  Or  if  no  previously  learned  response 
will  suffice  to  meet  the  learner’s  need,  he  must  combine 
one  or  more  of  these  previously  learned  responses  into 
a  new  type  of  reaction.  This  may  then  be  linked  to 
an  old  or  to  a  new  situation  or  stimulus. 

Four  distinct  types  of  substitute  response  may  there¬ 
fore  be  distinguished,  (i)  Taking  some  particular  situ¬ 
ation  or  stimulus  and  linking  it  to  a  response  different 
from  the  one  which  it  regularly  elicits.  (2)  A  new  type 
of  response  may  be  developed  from  the  learner’s  stock 
in  trade  of  habitual  or  native  responses,  because  no 
single  reaction  which  lie  can  make  to  the  situation  pre¬ 
sented,  will  meet  his  present  purpose  in  a  successful 
way.  (3)  A  series  of  responses  may  be  originated  and 
permanently  attached  to  a  familiar  stimulus,  as  is  the 
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case  when  a  second  button  is  added  to  the  lock  of  a 
cage  where  a  cat  or  monkey  is  confined  and  must  first 
turn  one  knob  and  then  make  several  movements  to 
adjust  a  second  button  before  opening  the  door  to  get 
out  to  the  food,  or  when  a  learner  of  typewriting  must 
make  a  series  of  letter-making  movements  in  a  definite 
order  in  response  to  the  sight  or  thought  of  these  words 
in  the  copy.  Lastly,  (4)  a  learner  may  be  confronted 
not  by  some  old  and  familiar  situation  or  stimulus  but 
by  an  entirely  new  one  and  required  to  make  a  response 
which  he  has  never  made  before.  These  four  types  of 
substitute  response  may  now  be  considered  in  the  order 
named. 

I.  MAKING  A  SUBSTITUTE  RESPONSE  TO  AN  OLD 
SITUATION  OR  STIMULUS 

An  instance  of  this  type  of  modification  occurs  in 
learning  to  typewrite.  Here  the  learner  comes  to  the 
task  of  learning  with  the  ability  to  read  his  copy  and 
to  strike  any  key  on  the  keyboard.  He  needs  only  to 
learn  to  strike  certain  keys  with  particular  fingers  as 
he  reads  his  copy.  But  to  the  particular  words  and 
letters  to  be  written  he  has  already  attached  other 
responses,  such  as  pronouncing  these  letters  orally  in 
spelling  the  words,  or  making  the  movements  required 
to  write  them  with  a  pen  or  pencil.  A  new  series  of 
substitute  responses  must  therefore  be  attached  to  the 
copy.  Instead  of  pronouncing  a  letter  or  word,  or 
writing  it  with  a  pencil  as  he  has  always  done,  the 
learner  must  attach  to  the  sight  of  each  letter  and  to 
the  pronunciation  of  the  words,  a  type  of  response 
which  enables  him  to  make  the  particular  letter-making 
movements  required  to  strike  the  corresponding  keys 
on  the  machine. 

Our  problem  is  to  explain  how  and  why  such  a  sub- 
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stitute  response  comes  to  be  originated  and  fixed  as  the 
learning  proceeds. 

The  first  necessary  condition  is  a  realization  of  the 
inadequacy  of  the  original  response.  If  tiiis  were  wholly 
satisfactory  it  would  continue  to  be  made  indefinitely 
because  there  would  be  no  need  for  the  new  substitute 
response.  But  since  the  learner  desires  to  use  a  type¬ 
writer,  the  old  method  of  writing  with  a  pencil  will  no 
longer  answer  his  purpose  and  must  be  superseded  by 
a  new  type  of  response.  The  only  way  such  a  substi¬ 
tute  response  can  be  originated  and  attached  to  the 
copy,  is  to  find  some  stimulus  that  will  arouse  it.  By 
the  law  of  varied  response  to  the  same  situation,  piece¬ 
meal  activity,  and  because  of  the  desire  to  make  this 
new  response  a  stimulus  is  soon  found  which  is  capable 
of  arousing  it,  either  by  trial  and  error,  by  means  of 
the  help  given  by  a  teacher,  or  by  observation,  imita¬ 
tion  and  the  like. 

When  such  a  successful  stimulus  is  found  the  reaction 
tendency  aroused  by  the  desire  to  write  is  naturally 
drained  into  it,  and  soon  comes  to  participate  in 
arousing  the  response,  because  it  serves  as  a  part  of 
the  originally  ineffective  group  of  stimuli  which  regu¬ 
larly  accompany  the  successful  response.  In  this  way 
the  original  stimulus  (the  desire  to  make  the  letters  on 
a  typewriter)  soon  becomes  strongly  enough  attached 
to  the  successful  response  to  elicit  it  alone.  And  as 
practice  continues  it  becomes  permanently  attached  to 
the  new  substitute  response. 

How  this  takes  place  will  be  better  understood  after 
consulting  the  diagram  in  figure  10  which  shows  how 
a  beginner  learns  to  strike  the  proper  letters  on  a  type¬ 
writer  instead  of  pronouncing  them  or  writing  them 
with  a  pencil  as  he  has  previously  done.  1  he  copy  “s 
serves  as  the  original  stimulus.  1  his  arouses  the  desire 
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to  write  it  on  the  machine.  But  reading,  or  writing 
these  words  with  a  pencd,  is  the  natural  response  that 
has  been  attached  to  the  copy  by  previous  learning. 
Since  this  is  inadequate  for  the  learner’s  present  purpose 
it  must  be  inhibited  and  a  different  response  (another 
set  of  finger  movements)  substituted  for  it.  In  order 


A.  Situation  when  the  learner  begins 

Stimulus  Desire  or  Tendency  Former  Response  Desired  Response, 

to  Write  It  on  the  (Writing  it  with  pen  making  letters  on 

Typewriter  or  pronouncing  it)  is  the  machine 

inhibited 

Sight  of  copy 
to  be  written 


Various  special 
stimuli  applied  to 
originate  the 
proper  mental 
and  finger  move¬ 
ments  required  to 
locate  the  keys 


Y. 


Making  proper  finger 
movements  involved 
in  locating  and 
striking  the  keys 


B.  Situation  when  copy  can  be  written  on  the  machine 


keys  in  proper 
sequence 

Fig.  io.  How  a  new  substitute  response  becomes  linked  to 
a  new  situation  or  stimulus. 


to  originate  the  particular  finger  movements  required 
to  locate  and  strike  the  proper  keys  certain  additional 
stimuli  (spelling  the  word,  mentally  locating  the  keys 
on  the  keyboard,  and  finding  them  with  the  fingers) 
must  be  found,  which  will  elicit  the  necessary  letter¬ 
making  movements.  Later  when  the  new  substitute 
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response  has  been  learned,  it  is  directly  linked  to  the 
pronunciation  of  the  letters  in  the  copy,  as  is  shown  by 
the  lower  diagram  ol  Figure  10. 

One  of  the  important  points  of  difference  between 
establishing  such  substitute  responses  and  making  a  re¬ 
sponse  to  a  substitute  stimulus,  is  that  the  former  do  not 
occur  unless  the  original  response  is  unsatisfactory, 
while  any  previously  learned  response  may  become 
attached  to  a  new  substitute  stimulus  merely  by  repeat¬ 
ing  the  response  simultaneously  with  this  conditioning 
stimulus. 

2.  ORIGINATING  A  NEW  SUBSTITUTE  RESPONSE 

In  making  a  simple  substitute  response  the  learner 
merely  acquires  the  ability  to  make  a  previously  learned 
response  to  some  old  situation  or  problem  which  would 
not  elicit  it  before.  But  in  most  cases  of  animal  learn¬ 
ing  and  in  much  human  learning  no  old  response,  or 
senes  of  such  previously  learned  responses,  will  suffice. 
1  hat  is  to  sav,  an  entirely  new  response  must  be  devel¬ 
oped  by  combining  certain  instinctive  or  previously 
learned  ways  of  reacting  to  form  the  successful  response. 

1  he  explanation  for  this  type  of  modification  will  be 
made  clear  by  reference  to  Figure  11,  which  illustrates 
how  a  learner  of  typewriting  learns  to  read  and  write 
his  copy  at  the  same  time.  The  copy  to  be  written 
must,  in  the  earliest  stages  of  typing,  first  be  read  and 
memorized,  then  written  on  the  machine.  A  separate 
stimulus  is  required  for  each  process.  In  fact,  the  prob¬ 
lem  of  making  each  letter  on  the  machine  is  so  difficult, 
at  first,  that  the  word  to  be  written  is  often  forgotten 
while  the  first  letter  is  being  located  and  struck  on  the 
machine.  In  writing  by  the  touch  method  the  learner 
first  reads  a  bit  of  copy  then  writes  it  on  the  machine. 
Each  letter  and  word  presents  a  definite  and  rather 
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difficult  task.  Finally  the  mere  sight  of  the  copy  sets 
off  both  the  reading  and  writing  responses  at  once. 

As  the  lines  in  the  figure  show,  the  stimulus  from 
the  copy  has  at  first  only  a  weak  linkage  with  the  re¬ 
sponses  required  to  write  it  on  the  machine,  shown  by 
the  dotted  line  XY.  Several  extra  stimuli  must  be 
found  and  used  to  secure  the  proper  writing  responses. 

I.  Original  situation  in  writing  by  touch  method 

Stimulus  Response 

Reading 
■^word  in 
copy 


Writing 
the 
word 

2.  Later  the  copy  can  be  read  and  written  simultaneously  ' 

Stimulus  Response 

Reading 
7  the  copy 

^  Writing 
^  the  copy 

Fig.  ii.  Shows  how  the  reading  of  the  copy  in  typewriting 
is  combined  with  the  response  of  writing  it  on  the  machine. 

Rut  always  these  writing  movements  are  made  while, 
or  just  after,  the  copy  has  been  read,  so  that  the  reading 
of  the  copy  becomes  a  regular  conditioning  stimulus 
for  eliciting  the  writing  movements.  With  practice  this 
weak  linkage  between  the  copy  and  these  letter-making 
movements  soon  becomes  sufficiently  strengthened, 
along  the  line  XV,  to  enable  the  learner  to  read  and 
write  the  copy  at  the  same  time.  A  new  substitute 


Copy  to  be 
written 


CopyX 


Stimulus  for 
writing  is 
spelling  the 
word 
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response  has  been  made  to  the  copy  by  combining  two 
separate  responses  into  one. 

3.  ORIGINATING  A  NEW  SERIAL  RESPONSE 

In  the  development  of  word  and  phrase  habits  in 
typewriting  a  number  of  previously  learned  responses 
are  combined  to  form  a  higher-order  habit  made  up  of 
a  succession  of  letter-making  movements,  which  are,  in 
this  stage,  initiated  and  controlled  by  the  mere  pro¬ 
nunciation  or  thought  of  the  words  to  be  written.  A 
beginner  in  typewriting  must  carefully  spell  each  word 
he  writes  and  must  make  a  separate  response  to  each 
letter;  but  when  letter  habits  have  been  fairly  well 
mastered,  he  begins  to  think  ahead  while  writing  the 
first  letter  of  a  word,  and  so  actually  prepares  for  mak¬ 
ing  the  second  letter  while  writing  the  first.  As  he  tries 
for  more  speed  he  begins  to  anticipate  all  the  letters 
forming  the  short  and  familiar  words  while  still  at  the 
beginning  of  the  word.  In  this  way  the  letter-making 
movements  soon  become  linked  to  the  visual  reading  of 
the  word  in  the  copv.  Finally,  the  word  itself  becomes 
an  effective  stimulus  for  arousing  the  entire  series  of 
letter-making  movements  required  to  write  it  on  the 
machine.  In  like  manner,  words  are  united  until  a 
phrase  or  closely  associated  group  of  words  can  he 
reacted  to  in  a  unitary  way  in  response  to  the  mere 
sight  of  these  words  in  the  copy.  As  Miss  Owen,  world 
champion  typist  for  four  years,  put  it,  ‘"lou  scan  the 
words  in  the  copy  and  imprint  them  on  the  paper  with¬ 
out  a  thought  of  the  machine  or  the  spelling,  so  that 
what  I  may  term  the  Hash — the  lightning  conception 
of  the  printed  words — is  the  only  sense  you  have  of 
the  writing.”1 

In  this  manner  a  new  higher  order  habit  is  developed 

1  Margaret  B.  Owen,  The  Secret  of  Typewriting  Speed ,  p.  44. 
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and  substituted  for  the  slower  method  of  writing  used 
when  each  letter  had  to  be  reacted  to  separately.  How 
such  higher  motor  units  come  to  be  formed,  in  learning 
to  typewrite  will  he  better  understood  after  consult¬ 
ing  Figure  12. 

At  first,  besides  the  conditioning  stimulus  coming 
from  the  word  “when,”  it  is  necessary  to  have  a  defi¬ 
nite  stimulus  coming  from  “w”  in  order  to  arouse  the 

Situation  when  letter  habits  are  used 
Stimulus 

Word  to  be  written  Response 


f‘N”. _ ~  -  N 

Situation  when  the  word  habit  has  been  substituted  for  the 
letter-by-letter  method  of  response 

“WHEN-: 


Fig.  12.  Shows  substitution  of  word  habit  for  letter-by¬ 
letter  method  of  writing  a  word  on  the  typewriter. 

response  required  to  strike  the  corresponding  key  on 
the  machine;  the  stimulus  “h"  (visually  focusing  this 
letter  in  the  copy  or  pronouncing  it)  in  order  to  elicit 
the  movement  for  writing  it;  the  stimulus  “e”  in  order 
to  arouse  the  proper  letter-making  movement;  the 
stimulus  “n”  in  order  to  make  this  letter  on  the 
machine.  But  each  time  the  word  “when”  is  written 
a  stimulus  from  the  entire  group  of  letters  composing 
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it  is  present,  so  that  actual  linkages  are  gradually  built 
up  between  each  separate  letter-making  movement  and 
the  pronunciation  or  visual  fixation  of  this  word  in  the 
copy.  W  ith  practice  each  of  these  linkages  is  strength¬ 
ened.  Finally  they  become  sufficiently  strong  to  enable 
the  mere  pronunciation  of  the  word  or  merely  seeing 
it  in  the  copy,  to  set  off  the  whole  series  of  letter- 
making  movements  required  to  write  it  on  the  machine. 

4.  LINKING  A  NEW  RESPONSE  TO  A  NEW  SITUATION 

OR  STIMULUS 

The  situation  presented  when  a  new  method  ot 
reacting  must  be  originated  and  definitely  attached  to 
a  new  stimulus  is  not  essentially  different  from  the 
cases  of  modification  already  described.  In  each  case 
some  stimulus  must  be  found  that  will  arouse  the 
desired  response,  which  by  hypothesis  is  a  combination 
of  two  or  more  native  or  previously  learned  responses 
so  united  as  to  produce  the  successful  response.  1  hree 
things  are  necessary  to  bring  about  this  type  of  modi¬ 
fication.  (1)  All  original  responses,  normally  elicited 
by  the  new  situation  or  problem  must  be  unsatisf  actory 
and  fail  to  meet  the  learner’s  needs.  (2)  A  new  sub¬ 
stitute  response  must  be  originated  by  finding  a  stim¬ 
ulus  which,  in  response  to  the  learner  s  desire,  will 
elicit  the  successful  reaction.  (3)  1  he  successful  re¬ 
sponse  must  be  selected  and  linked  by  practice  to  the 
new  situation  as  a  permanent  mode  of  reaction.  1  his 
type  of  modification  is  well  illustrated  by  the  puzzle 
and  maze  experiments  used  in  the  study  of  animal  and 
human  learning,  where  the  chief  advancement  consists 
in  making  the  first  correct  response.  1  he  matter  of 
permanently  attaching  this  successful  response  to  the 
new7  situation  or  problem  presents,  as  a  rule,  little  dif¬ 
ficulty  in  this  type  of  learning. 
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5.  NEUROLOGICAL  BASIS  FOR  SUBSTITUTE 
RESPONSES 

The  physiological  explanation  for  each  of  these  types 
of  substitute  response  is  fairly  clear.  In  each  case,  a 
new  linkage  in  the  nervous  system  must  be  established; 
and  we  have  good  neurological  evidence  for  a  satis¬ 
factory  explanation  of  each  type  of  substitute  response 
enumerated  above.1  AH  the  higher  animals  possess  a 
vast  array  of  “association  fibres”  which  extend  from 
any  part  of  the  cortex  to  every  other  part.  These 
fibres,  which  terminate  rather  loosely,  need  only  to  be 
connected  by  use  to  form  the  new  linkages  demanded 
by  all  substitute  stimuli  and  substitute  responses 
acquired  in  any  case  of  learning.  They  therefore  fur¬ 
nish  a  basis  for  all  the  linkages  required  by  the  prin¬ 
ciple  of  conditioning  stimuli  and  substitute  responses. 

That  the  nerve  cell  and  its  branches  grow  with  exer¬ 
cise  or  use  is  fairly  well  established,  and  the  physio¬ 
logical  study  of  reflex  action  gives  abundant  evidence 
for  a  neurological  basis  for  the  law  of  “unitary  response 
to  multiple  stimuli.”  The  convergence  and  divergence  of 
neural  pathways  is  also  a  well-established  physiological 
and  anatomical  fact.  We  also  have  abundant  evidence 
supporting  the  law  of  summation  of  stimuli,  or  fact  of 
facilitation,  whereby  a  stimulus  which  could  not  of  itself 
arouse  a  response,  can  arouse  it  if  given  often  enough 
with  another  stimulus  that  will  arouse  the  response. 
This  opens  a  way,  through  exercise,  for  the  establish¬ 
ment  of  all  the  new  linkages  required  in  the  acquisition 

1  Concerning  the  neurological  background  for  acquiring  the 
various  types  of  modification  described  in  this  chapter,  see 
Herrick,  Introduction  to  Neurology,  and  Sherrington,  Integ¬ 
rative  Action  of  the  Nervous  System.  For  neurological  basis 
of  serial  responses  such  as  are  acquired  in  typewriting,  com¬ 
pare  Sherrington,  Chapter  VII. 
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of  all  the  substitute  responses  developed  in  any  learn¬ 
ing  process.  In  each  case  a  new  connection  is  estab¬ 
lished  and  strengthened  as  the  particular  stimulus- 
response  mechanism  is  exercised. 

Diagrams  illustrating  the  main  features  in  a  neuro¬ 
logical  explanation  for  each  case  of  substitute  stimulus 
and  substitute  response  might  be  given,  though  it 
should  be  remembered  that  any  diagrammatic  repre¬ 
sentation  of  the  probable  physiological  basis  for  the 
acquisition  of  such  new  modes  of  response  is  ultra  simple 
when  compared  with  the  actual  situation  in  the  nervous 

Effective  Stimulus  Visual  and  01-  Motor  Approach  to 

factory  Centers  Centers  Food 

Food  Seen - — - - o - <yD - - — - - 9“ 


Fig.  13.  Diagram  for  dog  learning  to  approach  his  master 
when  he  calls  its  name.  Adapted  from  Woodworth. 

system  of  the  learner.  In  our  present  state  of  knowl¬ 
edge  the  latter  is  not  definitely  known,  and  perhaps  will 
never  be  accurately  known  because  the  exact  living 
arrangement  of  the  brain  mechanism  cannot  be  ob¬ 
served.  The  situation  for  a  simple  substitute  stimulus 
is  diagrammatically  pictured  in  Figure  13. 

Taking  the  case  of  a  dog  learning  to  approach  his 
master  when  he  hears  his  name  spoken,  we  find  that 
the  movements  of  approaching  his  master  are  first 
made  in  response  to  seeing  and  smelling  food;  but  when 
the  neurones  in  the  motor  centers  are  thus  set  going. 
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they  also  take  up  currents  from  the  axones  that  reached 
it  from  the  auditory  center  which  has  been  aroused  by 
his  master  calling  his  name.  This  occurs  even  though 
the  synapse  between  this  axone  and  the  motor  neu¬ 
rones  involved  in  approaching  are  partly  closed.  The 
particular  synapse  between  the  auditory  and  motor 
center,  being  exercised  in  this  way,  is  left  in  an  improved 
condition  and  may,  after  sufficient  practice,  arouse  the 
motor  center  without  the  original  stimulus  from  the 
food.  It  needs  only  to  be  remembered  that  each  sep¬ 
arate  neurone  or  point  in  the  diagram  represents  hun¬ 
dreds  of  nerve  cells  in  the  brain,  because  brain  activi¬ 
ties  are  carried  on  by  large  masses  of  cells  acting 
together  as  one. 

A  more  interesting  and  important  neural  arrange¬ 
ment  is  that  involved  in  making  a  serial  response,  such 
as  is  made  in  learning  to  typewrite  when  a  word  habit 
is  formed.  After  the  earliest  stage  of  writing  has  been 
passed  where  each  letter  in  the  word  must  be  reacted 
to  separately,  the  writer  comes  to  prepare  for  the  next 
movement  while  still  making  the  last.  In  this  way  the 
sensations  which  come  from  the  muscles,  tendons,  and 
joints  involved  in  making  the  preceding  movements 
(proprioceptive  stimulation)  accompany  the  actual 
spelling  of  the  letters  or  their  visual  focusing  in  the 
copy.  With  repetition  of  this  stimulus-reponse  series 
these  movement-produced  sensations  become  regular 
conditioning  stimuli  and  so  serve  to  link  together  the 
responses  required  to  make  the  letters  of  the  word  on 
the  machine.  Finally  each  letter-making  movement 
can  be  successfully  initiated  and  controlled  merely  by 
the  sensations  which  come  from  the  preceding  movement. 

The  process  of  substituting  these  kinaesthetic  sensa¬ 
tions  for  the  original  visual  focusing  of  the  separate 
letters  in  the  copy  or  the  actual  or  the  incipient  spelling 
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ip  1.  In  letter-association  stage 
( Letters  made  one  at  a  time) 


'■when" 


14B.  In  word-association  stage 


Fig.  14.  Diagrammatic  representation  of  the  formation  of 
a  serial  substitute  response  (word  habit  in  typing).  I  bis 
series  of  responses  is  at  first  the  result  of  the  successive  stimu¬ 
lations  coming  from  focusing  each  separate  letter  in  the  copy 
or  pronouncing  it,  shown  by  the  letters  in  figure  14A.  This 
is  required  to  arouse  each  letter-making  movement.  But 
during  the  practice  in  the  letter-association  stage  this  effec¬ 
tive  stimulus  is  regularly  accompanied  by  the  conditioning 
stimuli  which  come  from  the  finger  movements  involved  in 
locating  and  striking  each  separate  letter  on  the  keyboard, 
“sm,”  “smi,”  “sni;,”  etc.  in  figure  A.  These  movement- 
produced  sensations  not  only  find  their  way  back  to  the 
central  nervous  system  but  give  rise  to  nervous  impulses  that 
are  regularly  drained  into  the  effective  stimulus  for  making 
the  next  movement,  as  is  indicated  by  the  dotted  lines  in 
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of  the  word  formerly  required  to  elicit  the  movements, 
is  diagrammatically  shown  in  Figure  14. 

It  should  be  remembered  that  when  such  a  series  of 
letter-making  movements  is  made  in  typing,  stimuli 
aroused  by  the  sensations  from  the  letter-making  move¬ 
ments  always  occur  in  a  certain  order,  and  that  they 
become  regular  conditioning  stimuli  which  serve  to  fix 
the  sequence  of  the  responses.  A  positive  adaptation 
is  made  to  each  letter-making  movement1  at  the  same 
time  that  the  conditioning  stimuli  are  operating.  This 
helps  in  speeding  up  each  step  in  the  chain  of  reactions 
involved  in  writing  such  a  word  or  phrase.  But  the 
most  important  factor  in  controlling  the  responses  is 
the  series  of  conditioning  stimuli  which  come  from  the 
movements  themselves.  It  is  this  orderly  series  of 
movements  developed  in  the  course  of  the  practice 
which  constitutes  the  real  skill  of  a  typist  and  which 
enables  an  expert  typist  to  perform  the  remarkable 
feats  of  skill  described  in  section  1  of  Chapter  IX. 

6.  SIGNIFICANCE  OF  SUBSTITUTE  RESPONSES  FOR 
THE  LEARNING  PROCESS 

The  relation  which  these  substitute  responses  bear  to 
the  learning  process  has  already  been  indicated.  Most 
skill  in  learning  results  from  the  fact  that  new  habits 
are  originated  and  substituted  for  the  learner’s  native 

figure  14A  and  the  solid  lines  and  arrows  in  figure  14B.  After 
considerable  exercise  the  entire  series  of  responses  may  be 
elicited  and  controlled  by  these  kinaesthetic  stimuli.  All 
that  is  required  is  to  focus  visually  or  to  pronounce  the  word. 
This  starts  the  chain  of  letter-making  movements  which  is 
continued  to  the  end,  unless  it  has  not  been  sufficiently 
learned  to  make  such  control  possible. 

1  That  is  to  say,  letter  associations  are  being  fixed  at  the 
same  time  that  word  associations  are  being  formed. 
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and  habitual  ways  of  reacting,  which  no  longer  are 
adequate.  These  substitute  responses  are,  therefore,  the 
real  goal  of  the  learning  process  and  need  only  to  be 
improved  and  fixed,  when  once  originated,  to  make  the 
learning  complete.  The  chief  problem  in  any  case  oi 
learning,  therefore,  becomes  one  of  determining  what 
habits  to  form  and  how  these  necessary  habits  may  best 
be  acquired  and  permanently  attached  to  the  appro¬ 
priate  stimulus.  The  remainder  of  this  book  will  be 
devoted  to  the  task  of  trying  to  show  how  this  takes 
place  in  the  acquisition  of  one  important  type  of  skill. 

QUESTIONS  AND  EXERCISES 

1.  What  is  meant  by  a  substitute  response? 

2.  How  are  new  substitute  responses  originated  and  linked 
to  an  old  situation  or  stimulus?  (See  section  2  and  Figure  11.) 
Give  an  illustration  of  your  own. 

3.  What  is  meant  by  a  chain  or  serial  response?  Give  an 
illustration  and  explain  how  such  a  response  is  originated. 

4.  Give  several  examples  of  learning  in  which  an  animal 
or  man  originates  a  new  response  and  links  it  to  a  situation 
or  stimulus  that  formerly  elicited  an  entirely  different 
response.  (See  section  4.)  How  does  this  type  of  modifi¬ 
cation  function  in  learning  to  typewrite? 

5.  What  probably  happens  neurologicallv  when  such  new 
responses  are  made  and  linked  to  an  old  or  new  stimulus? 
Illustrate  (a)  for  a  simple  response;  (b)  for  a  serial  response. 

6.  Discuss  the  importance  of  this  type  of  modification  for 
the  acquisition  of  skills  of  every  sort. 
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CHAPTER  VII 

LEVELS  AT  WHICH  NEW  HABITS  ARE 

ACQUIRED 

I.  DIFFERENT  METHODS  OF  ORIGINATING  NEW 
STRUCTURES  AND  HABITS 

Since  the  chief  element  of  gain  in  any  learning  process 
is  the  origination  of  new  and  more  successful  modes  of 
response,  the  most  important  problem  in  learning  is  to 
determine  how  this  is  done.  Little  is  definitely  known 
on  this  point,  but  a  word  should  be  said  about  the 
levels  at  which  a  new  response  may  be  originated  and 
fixed  when  successfully  formed.  Only  the  merest  out¬ 
line  of  the  various  methods  can  be  given,  but  even  this 
may  prove  helpful  to  students  of  the  learning  process 
and  to  teachers  seeking  to  direct  their  learners  in  the 
most  effective  way. 

(/)  Racial  Method 

In  Chapter  I,  attention  was  called  to  the  fact  that 
important  changes  are  made  by  most  animal  species  in 
the  course  of  their  experience  with  nature  which  make 
the  individuals  of  each  succeeding  generation  better  able 
to  cope  with  their  environment  and  to  maintain  the 
life  of  the  individual  and  species  than  are  those  ot 
preceding  generations. 

Nothing  very  definite  is  known  about  this  racial 
method  of  originating  individuals  who  can  respond  in 
such  new  and  better  ways  to  the  world  in  which  they 
live.  In  some  way  not  clearly  understood,  a  large 
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number  of  variations  from  the  normal  type,  both  in 
structure  and  in  ability  to  respond,  occur  among  the 
individuals  that  are  born.  Some  of  these  variations 
favor  the  maintenance  of  life  in  the  individual  and 
species  while  living  in  a  fixed  environment.  Others  are 
a  handicap  to  the  individuals  possessing  them  when 
required  to  live  in  the  same  environment.  In  the 
struggle  for  food  and  mates,  the  individuals  who  are 
fortunate  enough  to  possess  the  variations  which  make 
for  success  will  be  able  to  live  and  reproduce  their  kind. 
Those  possessing  unfavorable  methods  of  response  will 
be  eliminated.  In  the  course  of  many  generations  and 
through  the  elimination  of  a  majority  of  the  individuals 
that  are  born,  a  structure  is  finally  evolved  that  is 
fitted  to  respond  with  something  approaching  the  regu¬ 
larity  of  a  machine,  to  those  promptings  of  the  envi¬ 
ronment  or  of  the  inward  mechanism  that  concern  the 
safety  of  the  individual  and  the  perpetuity  of  the  species. 

At  this  lowest  level  of  animal  life,  adaptation,  though 
often  very  precise  in  its  workings,  is  seen  in  its  lowest 
form.  Each  act  is  merely  a  response  to  a  stimulus  or 
to  a  set  of  stimuli  which  under  normal  circumstances 
give  the  required  result.  But  where  the  environment 
deviates  from  the  normal,  there  is  little  or  no  chance 
for  such  creatures  to  make  the  necessary  readjustments. 
II  a  certain  variation  in  structure  gives  a  more  suitable 
response  (that  is,  one  better  adapted  to  preserve  the 
organism  or  its  offspring),  the  individuals  possessing 
such  structures  have  an  advantage  in  the  struggle  for 
existence.  In  successive  generations  these  individuals 
would  naturally  he  selected,  through  the  destruction  of 
those  who  do  not  possess  this  advantageous  feature. 
But  if  the  normal  stimulus  fails,  or  if  it  is  much  modified, 
the  chance  of  carrying  out  the  end  which  the  adaptation 
fa  vors  is  small.  There  does  not  even  need  to  be  a  tend- 
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ency  towards  a  higher  type,  but  only  towards  one  which 
will,  under  existing  circumstances,  maintain  itself  more 
effectually  in  that  environment. 

finally,  as  the  environment  becomes  more  and  more 
complex  and  the  struggle  more  severe,  those  individuals 
and  species  are  favored  who  can  best  succeed  in  adapt¬ 
ing  themselves  to  a  changing  environment.  By  the  same 
process  of  continual  variation  and  the  selection  of  the 
individuals  who  can  make  a  successful  response  to  such 
a  complex  and  changing  environment,  and  by  the  con¬ 
stant  elimination  of  those  who  cannot,  a  group  of  indi¬ 
viduals  is  eventually  evolved  which  can  make  very 
marked  and  successful  adaptations  to  all  sorts  of  chang¬ 
ing  conditions.  Just  how  and  why  the  variations  in 
function  and  structure  occur  which  make  this  slow  and 
wasteful  method  of  improving  a  species  possible  is  not 
known. 

(2)  Physiological  Method 

The  most  fundamental  way  in  which  modifications 
are  made  by  an  individual  within  the  span  of  his  own 
experience  and  life,  is  to  be  found  in  the  physiological 
adaptations  which  are  made  within  his  own  organism 
in  response  to  the  stimuli  that  come  both  from  within 
and  without  his  body. 

Physiological  processes  are  sufficiently  organized  at 
birth  to  maintain  life.  The  lungs  begin  to  function  at 
birth,  and  in  a  similar  way  appropriate  food  is  digested 
and  assimilated.  But  some  very  important  changes 
occur  in  the  course  of  the  individual’s  experience  which 
result  in  a  better  adaptation  of  these  physiological  proc¬ 
esses  to  the  welfare  of  the  organism.  For  example, 
very  important  physiological  changes  are  produced  by 
residing  in  different  climates  and  by  engaging  in  dif¬ 
ferent  forms  of  activity.  The  organism  also  adjusts 
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itself  to  harmful  drugs,  vitiated  air,  improper  exercise, 
in  ways  which  protect  its  life.  In  fact,  so  great  are 
the  modifications  produced  in  these  ways  that  a  sudden 
change  to  normal  conditions,  as  regards  food,  air,  and 
exercise,  may  cause  sickness  or  even  death,  as  occurs 
when  an  opium  eater  is  not  permitted  to  have  the  drug 
after  his  body  has  become  thoroughly  adjusted  to 
its  use. 

These  physiological  adaptations  are  not  limited 
merely  to  the  matter  of  perfecting  and  modifying  the 
activities  of  the  vital  organs  and  their  relation  to  each 
other;  they  extend  to  changes  that  affect  the  relation 
which  the  activities  of  these  organs  bear  to  the  activi¬ 
ties  of  other  organs  of  the  body,  especially  to  the 
activity  of  nerve  cells.  It  is  a  -well-established  fact  that 
whenever  any  organ  of  the  body  is  active  there  is  an 
increase  in  the  supply  of  blood  sent  to  that  part. 
Habits  of  sending  more  blood  to  certain  parts  of  the 
body  may  in  this  way  be  established  by  using  those 
organs  at  certain  times.  In  fact,  Kirkpatrick  main¬ 
tains  that  “the  greater  effectiveness  with  which  the 
brain  works  at  certain  times  of  tbe  day  may  be  re¬ 
garded  as  a  result,  in  part  at  least,  of  circulatory  habits 
that  have  in  this  way  been  established.  So  closely  are 
all  activities  influenced  by  such  physiological  habits, 
that  the  expenditure  and  conservation  of  energy, 
sobriety,  sensuality,  cheerfulness,  melancholy,  physical 
and  mental  slowness  or  quickness,  are  in  part  the  result 
of  the  acquisition  of  such  physiological  habits.”  1 

1  hat  such  physiological  habits  are  formed  by  all 
higher  animals,  and  that  they  are  very  significant  for 
health  and  individual  efficiency  in  learning  and  work 
cannot  be  denied.  They  represent  the  most  funda¬ 
mental  type  of  modification  that  is  made.  The  exact 

1  E.  A.  Kirkpatrick,  Genetic  Psychology,  p.  290. 
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way  in  which  these  changes  are  brought  about  is  not 
known.2 

(j)  The  Trial  and  Error  Method 

The  most  common  and  indirect  method  used  by  an 
animal  or  man  in  originating  a  new  mental  or  physical 
habit  is  the  so-called  method  of  “trial  and  error”  which 
in  reality  is  learning  by  doing  as  contrasted  with  learn¬ 
ing  by  observation  or  by  analysis  and  reasoning.  A 
cat  learns  to  get  out  of  a  puzzle  box  or  maze  by  getting 
out  through  its  own  efforts,  not  by  first  seeing  how  to 
get  out  and  then  carrying  out  this  plan.  Its  behavior 
is  impulsive,  not  deliberative  m  any  sense.  There  is  no 
evidence  that  a  cat  observes  how  or  why  it  gets  out, 
because  its  improvement  is  so  gradual  and  irregular. 

This  also  is  the  method  followed  by  children  and 
adults  in  most  instances  of  learning  where  new  modes 
of  response  must  be  originated.  They  generally  pro¬ 
ceed  by  impulsively  trying  to  do  what  is  required 

2  The  importance  of  this  type  of  modification  for  learning 
and  work  is  in  danger  of  being  overlooked.  The  earliest 
years  of  a  child’s  life  should  be  devoted  to  developing  habits 
of  healthful  activity,  habits  of  taking  proper  food,  the  right 
kind  and  amount  of  exercise  and  rest.  If  a  child  of  six  has 
good  physiological  habits  so  that  every  organ  of  its  body  is 
in  good  working  condition  and  in  harmonious  relation  with 
every  other  part  of  its  body,  it  makes  little  difference  so 
far  as  his  future  intellectual  achievements  are  concerned 
what  the  character  of  knowledge  actually  attained  at  this 
stage  may  be.  For  all  higher  mental  processes  now  active 
and  later  to  be  developed  depend  upon  the  perfect  working 
of  the  physiological  processes  which  condition  their  activity. 
It  is  the  physiological  habits  early  established  that  keep  the 
parts  of  the  nervous  system  concerned  with  the  so-called 
higher  intellectual  processes,  in  condition  for  effective  work. 
They  also  provide  the  power  for  the  rest  of  the  body  and 
for  all  the  corrective  and  repair  processes  that  are  so  essen¬ 
tial  for  effectiveness  in  learning  and  work. 


METHODS  OF  ACQUIRING  NEW  HABITS  139 


instead  of  by  making  a  rational  analysis  of  what  is  to 
be  done  and  seeing  before  they  begin  just  what  must 
be  done  to  succeed.  Most  motor  skills  are  acquired  by 
a  learner  doing  the  best  be  can,  getting  into  trouble, 
and  then  varying  his  procedure  in  one  way  after  an¬ 
other  until  lie  succeeds  more  or  less  by  accident.  He 
may  not  even  see  how  or  why  he  succeeded  in  this  case. 
In  solving  a  mechanical  puzzle,  for  example,  most 
human  subjects  begin  at  once  to  manipulate  it  impul¬ 
sively.  Seeing  a  possible  opening  the  learner  at  once 
responds  to  it,  and  meeting  a  check  he  backs  off  and 
tries  something  else.  He  often  tries  the  same  line  of 
attack  time  after  time  without  noticing  that  he  has 
done  it  that  way  before  and  failed.  His  first  success 
is  oiten  quite  accidental  and  occurs  without  noticing 
how  or  why  he  succeeded. 

1  his  represents  the  lowest  level  at  which  a  new  habit 
is  originated. 

(-/)  Trial  and  Error  Assisted  by  Observation  and  Ideas. 

Many  different  levels  of  this  trial  and  error  method 
may  be  distinguished.  For  example,  a  subject  learning 
to  solve  an  enigma  or  puzzle  may  proceed  in  his  first 
attempt  as  described  above.  In  his  second  trial  he 
may  still  be  at  a  loss  as  to  what  to  do  because  he  failed 
to  observe  what  really  brought  about  the  success.  But 
he  usually  notices  one  or  two  facts  that  may  help  him 
in  his  second  attempt.  He  is  quite  likely  to  notice 
where  he  was  in  the  puzzle  when  his  accidental  success 
occurred.  Even  animals  seem  to  notice  the  particular 
part  of  the  puzzle  box  to  work  with  in  their  second  or 
third  trial  with  such  a  new  problem.  A  human  sub¬ 
ject  is  also  likely  to  notice  and  remember,  after  a  few 
random  trials,  that  some  lines  of  attack  are  useless 
while  others  are  decidedly  helpful,  or  at  least  give 
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promise  of  aiding  him  in  its  solution.  He  therefore 
eliminates  the  useless  attempts  and  proceeds  purposely 
to  select  those  variants  in  his  procedure  which  promise 
to  bring  success.  After  a  time  he  may  clearly  “see 
through”  the  problem  and  purposely  adopt  the  prin¬ 
ciple  involved  in  the  solution  of  another  problem  that 
embodies  it.  The  learner  may,  however,  get  a  practical 
mastery  over  the  handling  of  the  problem  without 
understanding  it.  If  he  has  observed  the  principle 
involved  in  the  first  puzzle,  he  is  likely  to  carry  this 
knowledge  over  to  the  second  and  to  solve  this  also; 
but  if  he  has  simply  acquired  motor  skill  with  the  hrst 
puzzle,  without  any  insight  into  the  principle,  he  may 
have  as  much  difficulty  with  the  second  problem  as  he 
had  with  the  first,  or  even  more. 

Woodworth  has  distinguished  five  ways  in  which 
“ideas”  may  be  used  to  supplement  this  trial  and 
error  method  of  originating  a  new  type  of  response. 
These  may  be  stated  in  lus  own  words:1 

1.  “An  idea  called  up  by  some  feature  of  the  present 
situation  might  suggest  a  reaction  which  would  not  be 
directly  suggested  by  the  situation  itself,  and  so  might 
enlarge  the  range  of  the  varied  reactions,  and  afford 
greater  opportunity  for  success.  There  is  some  evi¬ 
dence,2  not  wholly  conclusive,  that  ideas  may  function 
in  this  way  in  some  animals. 

2.  “Where  a  reaction  has  been  previously  tried  and 
found  unsuccessful,  it  might  be  mentally  rehearsed 


1  Ladd  and  Woodworth,  Elements  of  Physiological  Psy¬ 
chology,  pp.  553-4-  .  . 

2  Compare  Thorndike,  “Animal  Intelligence,”  Psycho¬ 
logical  Review,  Supplement,  No.  8. 

Cole,  Journal  of  Comparative  Neurology  and  Psychology, 
17,  p.  21  i. 

Miss  Washburn,  The  Animal  Mind. 
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without  the  actual  motor  performance.  Such  mental 
rehearsal  of  a  reaction  certainly  occurs  in  human 
behavior,  and  possibly  in  the  monkeys,  which  seem  at 
times  to  inhibit  movements  as  if  in  thought;  but  there 
is  little  evidence  of  it  in  dogs  and  cats,  whose  motor 
activity  is  too  prompt  and  direct  to  permit  of  the 
necessary  inhibition. 

3.  “A  third  service  of  ideas  in  producing  a  new  and 
successful  response  might  be  the  following:  the  suc¬ 
cessful  reaction  and  its  results  might  be  rehearsed,  and 
thus  practice  in  dealing  with  a  situation  might  be 
obtained  in  the  absence  of  the  actual  situation.  This 
use  of  ideas  occurs  frequently  in  man,  but  in  animals 
there  is  no  clear  evidence  of  it.1 

4.  “By  a  combination  of  the  first  with  the  second  or 
with  the  third  of  the  above  uses  of  ideas,  some  feature 
of  the  present  situation  might  suggest  a  reaction  learned 
in  previous  experience;  the  consequences  of  this  reac¬ 
tion  might  be  mentally  rehearsed,  and  its  probable 
success  or  failure  in  the  present  situation  judged  with¬ 
out  actual  trial.  1  his  would  be  equivalent  to  ‘thinking 
out'  the  solution  of  the  present  difficulty  without,  or 
before  actually  trying  it.  So  complex  a  use  of  ideas, 
while  perfectly  within  human  capacity,  occurs  seldom 
even  in  man;  for  the  prolonged  suspension  of  motor 
reactions  which  it  requires  is  disagreeable  to  most  men 
— especially  if  the  situation  permits  of  immediate 
reaction.2 

5.  “1  he  ideas  employed  might  have  the  character  of 
general  principles,  from  which  the  necessities  of  the 


1  On  the  probable  use  made  of  ideas  by  animals  in  learning, 
see  Miss  Washburn’s  The  Animal  Mind ,  especially  Chapters 
X-XII. 

2  See  Ruger,  “The  Psychology  of  Efficiency,”  Archiv.  of 
Psy.  No.  15,  1910,  p.  9. 
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present  case  could  be  deduced,  and  the  situation  thor¬ 
oughly  and  surely  mastered  in  advance  of  motor  reac¬ 
tion.  Such  a  use  of  ideas  occurs  in  specially  trained 
human  individuals  within  the  range  of  their  specialty; 
but  otherwise  it  is  rare,  at  least  in  complete  form.” 

(5)  Trial  and  Error  Assisted  by  Observation  and 

Analysis 

In  the  solution  of  any  new  problem  the  first  success¬ 
ful  issue  may  therefore  come  about  in  a  number  of 
ways.  Sometimes  it  is  due  to  pure  accident  which 
remains  a  mystery  to  the  performer.  Sometimes  it 
comes  about  by  accidental  success,  but  the  learner 
nevertheless  observes  and  partially  understands  what 
produced  the  success;  sometimes  it  is  the  outcome  of 
effort  which  has  been  consciously  and  purposefullv 
applied  to  see  whether  a  certain  method  will  succeed; 
more  rarely  still,  this  first  successful  response  is  the 
result  of  a  clear  insight  into  the  necessity  of  the  case. 
It,  therefore,  appears  that  fertility  of  association, 
greater  power  of  analysis,  the  ability  to  discriminate, 
and  to  perceive  relations  is  of  special  service  to  a  learner 
when  any  new  and  successful  response  must  be  made. 

It  is  in  being  able  to  isolate  some  particular  feature 
or  features  of  a  problem  or  situation  from  the  total, 
and  observing  how  this  feature  is  related  to  the  whole, 
that  superiority  in  this  step  of  the  learning  process 
chiefly  consists.  Features  of  a  situation  or  problem 
which  animals  cannot  isolate  at  all  are  easily  isolated 
by  man.  In  dealing,  for  example,  with  a  complicated 
combination  lock  which  requires  that  several  fasten¬ 
ings  be  undone  in  a  fixed  order,  Kinnaman’s  monkeys 
finally  succeed;  but  such  a  problem  is  too  difficult  for 
the  lower  animals  because  they  do  not  take  them  in 
the  proper  order.  But  a  bright  child  or  man  quickly  ob- 
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serves  that  a  certain  order  of  events  is  necessary  for  a 
correct  solution  of  the  problem.  He  may  or  may  not 
formulate  his  conception  at  all;  but  in  a  practical  way 
he  uses  his  knowledge  and  past  experience  in  a  fashion 
that  makes  him  single  out  the  essential  features  of 
the  problem;  and  by  observing  the  relations  which 
these  essential  parts  bear  to  each  other,  he  is  able  to 
make  adaptations  in  the  origination  of  successful 
responses  which  the  lower  animals,  and  certain  indi¬ 
viduals  cannot  make  at  all.  The  superiority  in  this 
regard  of  an  adult  over  a  child,  or  over  lower  animals, 
is  due  to  the  fact  that  the  adult  “observes  more  than 
the  child,  much  more  than  the  animal,  and  governs  his 
behavior  by  his  observations.” 

1  he  various  levels  in  the  ability  to  deal  with  such  a 
problem  have  been  only  partially  made  out,  and  more 
experimental  work  must  be  done  on  all  aspects  of 
problem-solving  learning  before  we  will  know  just  how 
and  why  such  new  modes  of  response  are  originated. 
I  he  following  experimental  results  are  suggestive  be¬ 
cause  they  throw  important  light  on  the  role  which 
observation  plays  in  making  such  adaptations. 

A  half-grown  chimpanzee  “was  tested  (by  Woodworth) 
with  a  simple  puzzle  box,  to  be  opened  from  the  out¬ 
side  by  turning  a  button  that  prevented  the  door  from 
opening.  The  device  was  so  simple  that  you  would 
expect  the  animal  to  see  into  it  at  once.  A  banana 
was  put  into  the  box  and  the  door  fastened  with  the 
button.  The  chimpanzee  quickly  found  the  door,  and 
soon  found  the  button,  which  he  proceeded  to  pull 
about  with  one  hand  while  pulling  the  door  with  the 
other.  Without  much  delay,  he  had  the  button  turned 
and  the  door  open.  After  about  three  trials,  he  had  a 
practical  mastery  of  the  puzzle,  showing  thus  consider¬ 
able  superiority  over  the  cat,  which  would  more  likely 
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have  required  twelve  or  fifteen  trials  to  learn  the  trick. 
But  now  a  second  button  was  put  on  a  few  inches  from 
the  first,  both  being  just  alike  and  operating  in  the 
same  way.  The  chimpanzee  paid  no  attention  to  this 
second  button,  but  turned  the  first  one  as  before,  and 
when  the  door  failed  to  open,  kept  on  turning  the  first 
button,  opening  it  and  closing  it  and  always  tugging  at 
the  door.  After  a  time,  he  did  shift  to  the  second  but¬ 
ton,  but  as  he  had  left  the  first  one  closed,  his  manipu¬ 
lation  of  the  second  was  futile.  It  was  a  long,  hard 
job  for  him  to  learn  to  operate  both  buttons  correctly; 
and  the  experiment  proved  that  he  did  not  observe  how 
the  button  kept  the  door  from  opening,  but  only  that 
the  button  was  the  thing  to  work  with  in  opening  the 
door.  At  one  time  indeed,  in  order  to  force  him  to 
deal  with  the  second  button,  the  first  one  was  removed, 
but  he  still  went  to  the  place  where  it  had  been  and 
fingered  about  there.  What  he  had  observed  was  chiefly 
the  place  to  work  at  in  order  to  open  the  door.”  1 
Woodworth  concludes  that  animals  observe  locations 
but  that  most  of  their  learning  is  by  doing,  not  by 
observing. 

(6)  Observing  and  Imitating  a  Model 

Other  experiments  have  been  devised  to  ascertain  to 
what  extent  animals  can  learn  by  imitation.  I  he  ex¬ 
perimenter  takes  two  animals,  one  having  mastered  a 
certain  problem,  say  a  puzzle  box,  the  other  not,  and 
places  the  untrained  animal  where  it  can  watch  the 
trained  one  do  the  trick.  The  trained  animal  performs 
repeatedly  for  the  other’s  benefit,  and  is  then  taken 
away  and  the  other  animal  placed  in  the  puzzle  box 
or  maze.  The  results  show  that  little  or  no  benefit  has 

1  R.  S.  Woodworth,  Psychology — A  Study  of  Mental  Life , 
pp.  317-18. 
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been  derived  from  what  has  gone  on  before  the  eyes  of 
the  animal  given  a  chance  to  observe  the  successful 
performance  of  the  trick.  Cats  and  dogs,  given  such 
an  opportunity  to  observe,  must  learn  by  trial  and  error 
like  those  not  given  an  opportunity  to  observe.  The 
results  show  that  they  do  not  learn  more  quickly  after 
they  have  been  given  such  an  opportunity  to  observe 
how  the  problem  is  solved. 

Experiments  with  monkeys  show  practically  the  same 
thing,  but  the  chimpanzee  shows  signs  of  learning  by 
observation  in  the  same  way  as  children  and  adults. 
After  a  chimpanzee  had  learned  to  extract  a  banana 
from  a  long  tube  by  pushing  it  out  of  the  further  end 
with  a  stick  purposely  left  in  the  cage,  another  chim¬ 
panzee  was  placed  where  he  could  watch  the  hrst  one’s 
performance.  When  the  hrst  animal  was  taken  away, 
the  second  one,  who  had  watched  the  hrst  one  closely 
while  he  performed  the  trick  successfully,  took  the 
stick  and  promptly  got  the  banana  by  pulling  it  towards 
him  instead  of  by  pushing  it  out  as  the  other  had  done. 
It  would  seem,  therefore,  that  the  second  monkey  had 
not  so  much  imitated  the  hrst  as  observed  the  thing 
with  which  to  work  and  a  little  about  how  the  stick 
should  be  used. 

Children  can  utilize  the  performances  of  others  in  a 
still  more  helpful  way.  They  may  take  note  of  the 
words  used  by  an  adult  and  later  use  them  for  their 
own  purposes.  But  like  the  chimpanzee  a  child  must 
still  learn  to  use  these  words  by  actually  using  them 
and  by  eliminating  his  errors.  He  cannot  imitate 
directly  the  actions  of  others  unless  he  has  previously 
learned  to  do  these  things  for  himself.  But  observa¬ 
tion  gives  him  a  good  start  and  greatly  facilitates  the 
problem  of  originating  the  first  correct  performance. 
“Learning  by  imitation”  is,  therefore,  largely  a  matter 


146 


LEARNING  TO  TYPEWRITE 


of  “learning  by  observation,”  followed  by  trial  and 
error. 

All  the  higher  uses  of  “ideas”  indicated  in  section  4 
above  depend  upon  correct  and  reasonably  complete 
observation.  In  all  such  cases  we  make  use  of  facts 
previously  observed.  But  there  is  little  evidence  that 
animals  are  capable  of  “thinking  a  thing  out.”  “The 
animal  is  always  doing,  or  waiting,  or  sleeping.”  He 
seems  too  impulsive  to  stop  and  think.  But  a  man 
may  observe  something  in  the  present  problem  that 
calls  previous  observations  to  mind,  and  by  mentally 
combining  observations  made  at  different  times  he  may 
figure  out  the  solution  to  a  problem  before  beginning 
his  motor  responses.  Some  manipulation  of  the  trial 
and  error  sort,  however,  is  needed  before  the  thought- 
out  solution  will  work  perfectly.  In  fact,  such  experi¬ 
menting  occurs  even  in  the  best  systematic  procedure 
of  science,  which  represents  the  highest  level  at  which 
the  discovery  of  new  types  of  response  may  be  made. 

(7)  The  Method  of  Science  or  Systematic  Research 

The  most  effective  way  of  obtaining  a  solution  to  a 
new  and  difficult  problem  is,  therefore,  by  means  of 
the  reasoned  procedure  of  a  scientifically  trained  adult 
or  by  the  scientific  method.  This  method  not  only 
stresses  observation,  or  the  getting  of  the  facts,  hut 
seeks  to  control  the  observations  made  in  such  a  way 
that  they  may  he  verified  ad  libitum.  The  facts  must 
also  be  handled  in  a  way  which  makes  their  relation  to 
the  problem  entirely  specific  and  clear.  All  the  higher 
means  of  originating  a  new  and  successful  response 
enumerated  above,  may  be,  and  frequently  are,  used 
in  this  method  of  solving  new  problems.  In  fact,  all 
the  steps  which  aid  a  learner  in  originating  a  new  mode 
of  response  are  here  reduced  to  a  systematic  procedure 
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which  represents  the  most  economical  and  reliable 
method  thus  far  devised  by  the  race  for  arriving  at  a 
successful  solution  to  new  problems.  The  essential 
steps  in  this  method  are  well  known  to  all  who  are 
scientifically  trained  and  need  not  be  enumerated  here, 
where  we  are  concerned  chiefly  with  a  description  of 
the  various  methods  actually  used  to  originate  new 
habits. 

2.  LEVELS  AT  WHICH  NEW  HABITS  ARE  FIXED 

If  we  restrict  learning  to  making  positive  adaptations 
or  to  the  mere  strengthening  of  a  given  stimulus- 
response  mechanism,  we  may  ask  upon  what  levels  does 
such  improvement  take  place.  Some  learners  improve 
more  rapidly  than  others  because  they  are  capable  of 
inventing  more  efficient  and  economical  methods  of 
work.  Indeed,  human  learning  is  superior  to  animal 
learning  chiefly  for  this  reason.  Man  can  make  many 
more  kinds  of  responses  than  any  other  animal.  He 
also  has  many  advantages  when  it  comes  to  originating 
new  and  more  successful  responses  as  the  learning  pro¬ 
ceeds.  Does  he  also  possess  advantages  when  it  comes 
to  the  matter  of  fixing  these  necessary  habits?  That 
some  individuals  learn  more  rapidly  than  others  be¬ 
cause  the  stimuli  have  a  more  fixing  effect  when  given 
and  allowed  to  elicit  the  appropriate  response,  cannot 
be  successfully  denied.  The  linkages  thus  made  are 
also  more  lasting  and  permanent  in  the  case  of  certain 
individuals  than  for  others.  The  reason  for  such  supe¬ 
riority  or  inferiority,  as  the  case  might  be,  lies  in  all 
probability,  as  Professor  James  early  pointed  out,  in 
the  nature  of  the  nervous  tissue  of  the  learner.  Some 
animals  and  individuals  learn  slowly  because  they  are 
hard  to  impress,  others  because  they  forget  almost  as 
rapidly  as  they  learn. 
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The  various  types  of  learners  when  measured  by  this 
criterion  have  not  been  determined.  But  the  evidence 
at  hand  seems  to  show  that  we  do  not  have  one  level 
for  animals  and  a  different  level  for  man.  In  fact, 
children  and  men  show  a  greater  divergence  among 
themselves  in  this  respect  than  is  found  between  the 
slowest  learners  among  children  and  the  most  rapid 
learners  among  the  higher  animals.  The  evidence 
obtained  from  experimental  work  done  on  memory  war¬ 
rants  the  following  statements  on  this  point.  Some 
individuals  learn  very  slowly,  i.e.,  their  practice  of  any 
performance  yields  little  gain  in  the  way  of  fixing  the 
responses  being  exercised,  but  they  may  retain  well 
what  has  been  learned.  Others  learn  slowly,  but  they 
lose  about  as  rapidly  what  has  been  learned.  Others 
learn  quickly  and  retain  very  well  what  has  been 
learned.  Still  others  learn  quickly  and  forget  just  as 
rapidly.  Most  individuals  occupy  positions  some¬ 
where  in  between  these  various  extremes. 

It  is  often  claimed  that  man  is  superior  to  the  lower 
animals  because  he  retains  better  what  he  has  learned, 
and  it  is  a  fact  that  the  amoeba  and  some  lower  animal 
forms  do  not  seem  to  retain  the  modifications  which 
their  contacts  with  their  environment  has  forced  them 
to  make.  But  most  higher  animals  learn  very  quickly 
to  avoid  any  place  in  which  they  have  been  hurt.  A 
dog,  for  example,  seems  almost  never  to  forget  a  bit 
of  cruel  treatment  from  a  stranger,  and  a  given  type 
of  behavior  is  often  acquired  by  a  single  experience. 
But,  as  already  pointed  out,  man’s  chief  advantage  in 
the  business  of  learning  comes  from  his  superiority  in 
the  realm  of  originating ,  selecting,  and  improving  new 
modes  of  response,  and  in  his  better  control  over  his 
native  and  previously  learned  ways  of  reacting.  It  is 
also  in  these  respects  that  the  superiority  of  one  indi- 
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vidual  over  another,  in  the  Held  of  acquisition,  appears, 
though  much  may  be  due  to  the  rate  at  which  a  given 
habit  is  fixed  by  practice  or  use,  and  in  the  fidelity  and 
tenacity  with  which  the  individual  can  retain  such 
linkages  when  formed.1 

In  the  acquisition  of  any  complicated  type  of  skill 
and  in  all  learning,  the  individual  w  ho  is  the  most  rapid 
learner,  regardless  of  his  methods  of  learning,  has  a 
marked  advantage  over  one  who  is  not.  But  man’s 
superiority  over  the  lower  animals,  and  the  superiority 
of  a  bright  child  over  a  mediocre  or  dull  one,  lies  in 
the  following: 

1.  He  is  a  better  observer,  and  can  more  readily 
detect  important  relationships  and  principles  and  so  is 
able  to  vary  his  responses,  not  only  more  widely,  but 
always  in  a  more  successful  wxay. 

2.  He  has  better  control  over  his  impulses  and  native 
and  acquired  modes  of  response.  This  gives  him  more 
leisure  for  observation  and  thinking. 

3.  He  has  developed  to  a  much  better  extent  his  rep¬ 
resentative  centers  and  is  therefore  better  able  to  work 
mentally  with  things  that  are  not  present  to  sense.2 
He  can  better  remember  and  recall  things  which  he 
has  seen.  He  can  also  put  together  facts  seen  at  dif¬ 
ferent  times,  think  over  problems  that  are  not  actually 
confronting  him  at  the  moment,  and  make  regular  plans 
of  action  for  dealing  with  any  situation  that  life,  or 
the  task  of  learning,  presents.  It  is  his  superiority  in 

1  As  we  have  already  pointed  out  the  ease  with  which 
such  linkages  may  be  eliminated,  when  further  progress 
demands  such  negative  adaptations,  is  also  an  important 
element. 

1  he  extent  to  which  this  is  possible  among  the  higher 
animals  is  not  known.  (Compare  Miss  Washburn,  The 
Animal  Mind ,  pp.  270-282.)  It  is  very  meager  at  most  if 
the  power  exists  at  all. 
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the  matter  of  originating ,  selecting ,  and  improving  his 
responses  that  gives  an  individual  or  species  its  chief 
advantage  in  the  field  of  learning,  though  important 
differences  do  exist  in  the  rate  with  which  the  learned 
responses  are  fixed,  as  well  as  in  the  tenacity  with 
which  they  are  held,  or  in  the  ease  with  which  they 
are  superseded  when  other  responses  must  be  acquired. 

Thus  far  in  this  study  we  have  considered  the  general 
psychology  of  skill  and  the  laws  which  govern  its 
acquisition.  We  shall  next  turn  to  a  consideration  of 
how  one  important  type  of  skill  is  acquired.  1  hen  to  a 
discussion  of  how  this  process  of  learning  may  be  most 
economically  directed  by  teachers  who  know  just  what 
a  learner  must  do  to  succeed,  and  who  understand  the 
difficulties  which  learners  normally  encounter  in  the 
acquisition  of  the  particular  type  of  learning  that  they 
are  trying  to  direct. 

QUESTIONS  AND  EXERCISES 

1.  Which  of  the  four  steps  required  to  form  new  habits  is 
most  important  and  most  difficult  to  take? 

2.  Indicate  the  different  levels  at  which  a  new  habit  may 
be  originated. 

3.  Will  an  exact  knowledge  of  how  new  habits  are  origi¬ 
nated  enable  a  teacher  to  facilitate  this  step  in  the  learning 
process?  Why? 

4.  Discuss  the  importance  of  this  inventiona!  side  of  the 
learning  process. 

5.  If  a  learner  has  the  ideas  needed  or  the  information 
necessary  to  originate  the  desired  response,  docs  it  follow 
that  he  will  be  able  to  originate  it?  Give  reasons  for  your 
answer. 

6.  What  really  enables  a  learner  to  pick  out  and  use  the 
knowledge  and  ideas  that  are  pertinent  to  the  situations  he 
must  meet? 

7.  What  specific  role  is  played  by  observation  and  analysis 
in  the  origination  of  such  new  and  more  successful  responses? 
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8.  Why  can  an  animal  or  learner  not  directly  imitate  a 
model  or  example  set  for  him  by  others?  Why  is  it  helpful 
for  a  teacher  to  be  skilled  in  the  subject  or  art  he  teaches? 

9.  Which  of  the  four  necessary  steps  in  the  learning  process 
is  emphasized  most  by  science  or  systematic  research? 

10.  What  is  meant  by  the  racial  method  of  learning?  Is 
it  the  same  as  the  method  used  by  individuals  in  originating 
new  modes  of  response? 

11.  When  it  comes  to  fixing  habits  already  originated,  is 
there  more  than  one  level  upon  which  it  may  be  done?  Is 
there  a  different  level  for  animals  than  for  children  and  adults? 

12.  What  is  meant  when  we  say  that  an  animal  or  person 
has  superior  ability  to  learn? 
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CHAPTER  VIII 


JOB-ANALYSIS  OF  SPECIFIC  INSTANCES 
OF  LEARNING 

In  1909  Mr.  Gilbreth  published  the  results  of  a 
series  of  long  and  painstaking  studies  of  the  task  of 
laying  brick,  an  art  practiced  by  tbe  human  race  for 
more  than  3000  years  with  little  or  no  improvement  in 
speed  or  skill.  He  found  that  tbe  most  skdled  masons 
used  on  the  average  eighteen  separate  movements  to 
lay  each  brick.  By  a  careful  and  searching  analysis  of 
this  particular  task,  which  covered  every  detail  involved 
in  the  act  of  picking  up  a  brick,  spreading  the  mortar, 
putting  the  brick  in  place,  and  tamping  it,  he  found 
that  the  task  could  be  performed  with  but  four  and 
one-half  movements  instead  of  the  prevailing  eighteen. 
By  making  time  and  motion  studies  for  this  type  of 
work  he  determined  the  exact  number  and  sequence  of 
the  movements  required  to  lay  each  brick,  also  the  most 
economical  rate  for  making  each  movement  and  for  the 
series  of  movements  taken  as  a  whole.  In  this  way 
he  determined  the  best  method  of  laying  brick  and 
thereby  was  able  to  increase  the  efficiency  of  workmen 
so  trained  about  400  per  cent.1 

Mr.  Taylor  and  his  associates  made  a  similar  study 
of  the  process  of  loading  and  unloading  pig  iron,  and 
found  that  the  same  workmen  who  had  been  loading 
on  the  average  twelve  and  a  half  tons  of  pig  iron  a 

1  Frank  B.  Gilbreth,  Bricklaying  System,  Clark  Publishing 
Co.,  New  York,  and  London,  1909. 
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day  could  load  forty-seven  and  a  half  tons  or  nearly 
four  times  as  much,  after  being  shown  how  to  economize 
their  movements,  and  when  given  the  proper  interval 
for  rest  between  the  movements  involved  in  doing  this 
work.  It  was  found  not  only  that  their  efficiency  could, 
in  this  manner,  be  increased  but  that  this  rate  of  work 
could  be  kept  up  without  any  perceptible  increase  in 
fatigue. 

Several  scores  of  human  tasks  and  a  few  occupations 
have  been  analyzed  in  this  way  to  determine  the  best 
procedure  to  follow  in  doing  the  work.  In  like  manner, 
every  important  type  and  instance  of  learning  may  be 
analyzed  to  ascertain  just  what  a  learner  must  do  to 
acquire  the  skill,  or  what  he  must  do  to  meet  in  a 
successful  way  all  the  ■problems  which  that  task  of  learn¬ 
ing  presents.  Certain  things  must,  for  example,  be 
done  by  a  child  who  learns  how  to  spell  or  how  to  read 
the  vernacular.  Of  what  does  this  learning  consist? 
Just  what  must  a  learner  do  to  acquire  the  ability  to 
interpret  a  page  of  printed  matter  accurately  and 
quickly? 

I.  WHAT  A  COMPLETE  SCIENTIFIC  ANALYSIS  OF  A 
LEARNING  PROCESS  MUST  INCLUDE 

Every  important  type  of  learning  should  be  scien¬ 
tifically  analyzed  in  this  way  to  ascertain  (i)  what  a 
learner  must  do  to  acquire  the  skill  desired,  or  what 
he  must  do  to  meet  successfully  the  exact  situations 
which  the  task  of  learning  presents;  (2)  what  specific 
habits  are  formed  as  the  learning  proceeds;  (3)  how 
these  necessary  habits  are  originated  and  fixed;  (4) 
the  factors  that  influence  the  correct,  order  and  best 
way  of  forming  and  fixing  these  necessary  habits;  (5) 
the  factors  which  influence  the  rate,  amount  and  limits 
of  improvement;  (6)  how  the  progress  in  learning  may 
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best  be  measured;  (7)  the  chief  difficulties  that  are  en¬ 
countered  in  the  particular  type  of  learning  analyzed. 
No  matter  how  simple  or  how  complex  the  instance  of 
learning,  there  is,  in  the  judgment  of  the  writer,  no 
better  way  of  determining  the  facts  that  are  needed 
to  formulate  the  best  procedure  for  a  learner  to  follow 
than  to  chart  in  this  way  the  exact  road  over  which  all 
learners  must  travel  as  the  skill  is  acquired. 

2.  THE  PURPOSE  OR  AIM  OF  SUCH  ANALYSES 

The  purpose  of  such  investigations  of  the  learning 
process  would  be  to  obtain  the  facts  needed  by  teachers 
to  direct  their  learners  in  the  most  economical  and 
skillful  way.  If  we  wish  to  control  and  direct  any 
learning  process  in  the  most  efficient  manner,  we  must 
determine  what  a  learner  in  that  type  of  learning  must 
do,  ascertain  the  best  methods  of  doing  these  necessary 
things,  determine  all  the  factors  (physical,  physio¬ 
logical,  psychological,  etc.)  which  aid  or  retard  the 
learners  in  doing  the  specific  things  that  must  be 
done  to  achieve  the  desired  results;  and  lastly,  in  our 
measurement  of  results,  measure  the  progress  which 
learners  are  making  in  doing  these  necessary  things, 
rather  than  to  measure  achievement  in  terms  of  the 
task  to  be  performed,  as  is  now  regularly  done  when 
we  use  the  available  educational  or  achievement  tests. 

3.  THE  NEED  FOR  SUCH  SCIENTIFIC  ANALYSES  OF 
SPECIFIC  INSTANCES  OF  LEARNING 

In  September  1904  the  writer  began  a  detailed  study 
of  learning  to  typewrite  with  a  view  to  ascertaining 
what  a  learner  must  do  to  acquire  skill  in  the  manipu¬ 
lation  and  use  of  a  typewriter.  An  attempt  was  made 
to  determine  the  exact  habits  that  a  learner  of  this 
feat  had  to  acquire,  how  these  habits  were  originated, 
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improved  and  finally  fixed  as  the  practice  continued 
and  as  skill  was  acquired,  also  the  factors  and  condi¬ 
tions  which  aided  or  retarded  the  learners  in  their  work. 
This  was  five  years  before  the  time  and  motion  studies 
of  Taylor  and  Gilbreth  were  published.  But  this 
detailed  analysis  of  learning  to  typewrite  was  under¬ 
taken  in  the  belief  that  if  these  facts  could  be  obtained 
for  this  type  of  learning,  they  would  enable  a  teacher 
to  do  for  the  learners  of  typewriting  what  the  studies 
of  Gilbreth  and  Taylor  later  enabled  them  to  do  for 
the  workers  in  the  two  occupations  which  they  analyzed 
in  detail. 

In  the  remaining  chapters  of  this  book,  we  shall 
therefore  endeavor  to  set  forth  in  some  detail  the  results 
of  this  analysis  of  “learning  to  typewrite,”  and  seek 
to  interpret  them  in  the  light  of  the  facts  which  other 
investigations  of  learning  in  general,  and  of  typewriting 
in  particular,  have  revealed.  It  is  believed  that  these 
facts  may  be  helpful  to  those  who  must  acquire  this 
type  of  skill,  more  especially  to  the  teachers  who  must 
direct  specific  groups  of  learners  in  this  and  other  fields 
of  human  acquisition. 

It  is  hoped  that  this  detailed  account  of  learning  to 
typewrite  may  stimulate  others  to  continue  the  study 
here  begun  until  all  the  facts  have  been  obtained  that 
are  needed  to  enable  teachers  to  direct  this  process  of 
learning  in  the  most  effective  way  and  to  stimulate 
students  of  human  nature  and  of  the  learning  process 
to  make  similar  analyses  of  other  types  of  learning. 
There  seems,  for  example,  to  be  no  good  reason  why 
we  should  not  make  an  accurate  and  complete  analysis 
of  learning  to  spell,  learning  to  read,  learning  to  observe 
facts  accurately  and  completely  when  presented  to  our 
senses,  except  that  we  are  too  lazy  or  too  timid  to 
undertake  such  difficult  tasks.  Each  type  of  learning 
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must,  of  course,  be  resolved  into  a  number  of  separate 
problems,  and  such  analyses  as  are  here  recommended 
will  demand  the  cooperation  of  many  trained  workers 
who  are  in  love  with  the  business  of  research,  and  who 
are  able  to  invent  and  use  the  scientific  technique 
required  to  ascertain  all  the  facts.  But  the  general 
procedure  seems  clear,  and  all  systematic  effort  ex¬ 
pended  in  this  direction  will  yield  facts  of  the  highest 
theoretical  and  practical  significance,  both  for  under¬ 
standing  human  nature  as  such,  and  for  those  who  seek 
to  change  it  by  means  of  education  and  the  work  of 
the  school. 


QUESTIONS  AND  EXERCISES 

1.  What  is  meant  by  making  a  complete  scientific  analysis 
of  some  particular  task  such  as  bricklaying?  Of  some  instance 
of  learning  such  as  typewriting  or  learning  to  spell? 

2.  What  specific  steps  must  be  taken  to  make  a  complete 
analysis  of  such  a  task  or  instance  of  learning? 

3.  Why  should  such  analyses  be  made  of  all  important 
types  of  learning  and  of  the  more  fundamental  school  subjects? 

4.  Take  some  particular  instance  of  learning  and  show 
why  a  knowledge  of  the  facts  revealed  by  such  an  analysis 
would  be  helpful  to  teachers. 

5.  Why  have  such  analyses  probably  not  been  made  tor 
th  e  more  important  school  subjects? 

6.  Try  to  formulate  just  what  a  learner  must  do  (a)  to 
learn  to  read;  (b)  to  learn  to  spell;  (c)  to  learn  to  typewrite. 

7.  If  you  had  a  correct  list  of  the  things  which  a  learner 
in  one  of  the  above  instances  of  learning  had  to  do  to  succeed, 
how  would  you  apply  this  information  to  aid  him  in  learning 
to  do  these  necessary  things? 

8.  Why  is  it  helpful  to  know  the  exact  difficulties  which 
learners  in  a  particular  type  of  learning  regularly  meet  as 
the  learning  proceeds? 

9.  By  turning  through  the  chapters  of  Part  II  and  exam¬ 
ining  the  table  of  contents,  make  a  study  of  the  way  in 
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which  the  job  of  “learning  to  typewrite”  has  been  analyzed; 
also  of  the  results  of  this  scientific  analysis  that  are  presented. 
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CHAPTER  IX 

DETAILED  ANALYSIS  OF  LEARNING 
TO  TYPEWRITE 


I.  WHAT  AN  EXPERT  TYPIST  CAN  DO 

On  October  23,  1922,  George  L.  Hossfeld,  of  Paterson, 
N.  J.,  won  the  world's  championship  typewriting  con¬ 
test  in  New  York  City  for  the  professional  class.  During 
the  hour’s  test  he  wrote  8857  gross  words,  made  20 
errors  for  which  he  was  penalized,  according  to  the 
rules  of  the  international  contest,  200  words,  making  a 
record  of  8657  net  words  correctly  written  in  one  hour, 
or  an  average  of  144.3  words  each  minute  for  60  con- 


secutive  minutes.  The  records 

made  by 

the  oth 

er  six 

contestants  in  the  professional  cl 

ass 

are  as 

follows 

• 

Gross 

No. 

Pen- 

Net 

Net 

Words 

Er- 

alty 

Words 

Words 

Written 

rors 

per 

Minute 

George  I  Hossfeld,  Paterson,  N.  J..8857 

20 

200 

8657 

144 

Bessie  Friedman,  Paterson,  N.  |.  .  ,8810 

29 

29O 

8520 

142 

Albert  Tangora,  Paterson,  N.  ] . 9095 

Wm.  F.  Oswald,  Philadelphia,  Pa  .  .8603 

63 

630 

8465 

141 

IS 

150 

8453 

141 

Marion  C.  VVaner,  New  York  City.  .8865 

57 

570 

8295 

138 

Hortense  Stollmtz,  New  York  City.  .8498 

43 

430 

8068 

134 

Fred  Jarrett,  Toronto,  Canada . 7601 

S+ 

540 

7061 

!  1 8 

The  amateur  records  for  the  30-minute  test  ranged 
from  137  net  words  correctly  written  each  minute  by 
George  W.  Gaskill,  of  Trenton,  N.  J.,  to  86  for  Florence 
Reeve,  of  New  York  City,  the  lowest  of  the  fourteen 
contestants.  The  records  for  the  other  12  contestants 
in  this  amateur  class  ranged  in  between  these  extremes. 
The  world  record  for  the  novice  class  in  1922  ranged 
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from  109  net  words  correctly  written  each  minute  by 
Ida  HtlcofF,  New  Haven,  Connecticut,  to  61  words  cor¬ 
rectly  written  each  minute  for  fifteen  consecutive  min¬ 
utes  by  Elvera  Chaltain,  of  New  York  City.  The  other 
eight  contestants  in  this  class  made  records  ranging 
between  these  extremes. 

Mr.  Hossfeld,  world  champion  typist  for  1918,  1920, 
1921  and  1922,  also  won  the  world’s  minute  champion¬ 
ship  record  in  1922,  taken  immediately  after  the  regu¬ 
lar  test,  by  writing  a  perfect  score  of  160  words  in  one 
minute.  The  detailed  record  made  by  Mr.  Hossfeld  in 
his  hour’s  test  is  given  in  Table  I. 

TABLE  I 


Analysis  of  Record  Made  by  George  L.  Hossfeld, 
October  23,  1922 


Page 

Lines 

on 

Page 

IV or  ds 
on 
Page 

Strokes 

on 

Page 

Carriage 

Returns 

Page 

Errors 

on 

Page 

Description  of  Errors 

I 

37 

581 

2553 

35 

I 

e  struck  at  end  of  line 

2 

3« 

575 

2515 

33 

3 

IV hn  tor  "when”  twice; 

3 

37 

590 

2558 

34 

0 

I  for  “since” 

4 

38 

593 

2642 

28 

0 

5 

37 

590 

2619 

42 

2 

Small  1  tor  "1” — space 

6 

38 

576 

2598 

19 

0 

omitted 

7 

38 

590 

2672 

l6 

2 

ene  for  “  end  ” — one  extra 

8 

38 

58s 

2602 

24 

2 

space 

U  for  “  John  ” — r  for  “  iron” 

9 

37 

587 

2581 

31 

1 

Dou hie  space 

At  for  “of” — and  thay  for 

10 

37 

59i 

2595 

4i 

o 

1 1 

38 

601 

2640 

24 

1 

“  they  ” 

Iiungk  for  “ hung” 

12 

38 

602 

2634 

47 

0 

13 

38 

584 

2614 

4S 

0 

Thqt  for  “that” — c  for  “for” 

14 

37 

58 1 

2585 

3i 

2 

is 

37 

570 

2563 

49 

4 

Listeneed  for  "listened”;  ve 

16 

4 

7 1 

283 

3 

0 

tor  "became” — t  for  “at” 
— extra  space  in  “managed” 

Total 

l6 

567 

8857 

39254 

505 

20 
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An  analysis  of  this  record  shows  that  Mr.  Hossfeld 
made  39,254  strokes  on  the  machine,  567  carriage 
returns  for  lines  and  505  shifts  for  capital  letters  and 
paragraphs  during  the  hour’s  test,  or  an  average  of 
nearly  12  strokes  a  second  for  360  consecutive  seconds. 
In  all  these  strokes,  carriage  returns,  and  shifts  only  20 
errors  were  made.  Six  of  his  pages  contained  no  errors 
at  all,  and  were  written  at  the  gross  rate  of  a  trifle 
over  147.5  words  a  minute,  a  marvelous  achievement, 
when  one  considers  the  searching  rules  that  are  applied 
in  these  contests. 

In  the  world's  contest,  held  in  New  York  City, 
October  22,  1923,  Albert  Tangora  won  first  place  in  the 
professional  class  by  writing  747  correct  words  each 
minute  for  one  hour.  Mr.  Hossfeld  wrote  at  the  rate 
of  146  correct  words  a  minute  for  one  hour,  breaking 
his  former  total  record  by  120  words.  Bessie  Friedman, 
winner  of  third  place,  wrote  at  the  rate  of  143  correct 
words  a  minute,  a  score  which  practically  equalled  the 
world’s  record  of  the  previous  year.  In  this  contest 
Mr.  Tangora  made  41,156  strokes  on  the  machine,  an 
average  of  11.43  strokes  each  second  for  360  consecu¬ 
tive  seconds.  In  all  these  strokes  only  28  errors  were 
made,  making  his  accuracy  for  the  hour  somewhat 
better  than  99.999  per  cent.  In  addition  he  returned 
the  carriage  596  times  and  used  the  shift  keys  545 
times,  surpassing  all  former  records.  In  winning  the 
world's  one  minute  championship  contest,  Mr.  Tangora 
struck  748  keys  without  making  a  single  error,  making 
12.46  correct  strokes  per  second  for  sixty  consecutive 
seconds.1 

1  The  record  in  the  amateur  class  was  also  broken.  Minnie 
Regelmeyer  won  first  place  in  the  amateur  class  by  writing 
143  correct  words  a  minute  for  30  consecutive  minutes. 
Wiliiam  j.  Callahan  won  first  place  in  the  novice  class  by 
writing  at  the  rate  of  94  correct  words  a  minute. 
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This  record  for  speed  and  accuracy  has  been  gradu¬ 
ally  attained.  In  1904,  when  the  writer’s  investiga¬ 
tions  of  learning  to  tvpewTrite  began,  May  E.  Carring¬ 
ton,  of  Springfield,  Massachusetts,  held  the  world’s 
championship  record  for  typing.  In  the  spring  of  1905, 
she  wrote  in  the  Clark  Psychological  Laboratory,  under 
test  conditions,  from  75  to  80  net  wTords  a  minute  on  any 
kind  of  straight  copy.  Her  method  of  writing  and  the 
drum  records  of  her  performance  were  carefully  analyzed 
and  studied.  On  November  1,  1906,  Rose  L.  Fritz  won 
in  the  world’s  professional  contest  by  waiting  82  correct 
words  each  minute  for  one  hour.  Since  that  date  the 
world’s  record  has  been  steadily  raised  each  year  with 
the  exception  of  1919,  1920,  1921,  and  1924.  The  offi¬ 
cial  records  for  the  past  20  years  are  given  in  Table  II. 

TABLE  II 

Official  Record  of  World’s  Champion  Typists  by  Years 


Net 

Words 

Written 


Year 

Machine 

Winner 

a  Minute 

1906 

Underwood 

Rose  L.  Fritz 

82 

1907 

Underwood 

Rose  L.  Fritz 

87 

1908 

Underwood 

Rose  L.  Fritz 

S7 

1909 

Underwood 

Rose  L.  Fritz 

95 

1910 

Underwood 

H.  0.  Blaisdell 

109 

191 1 

Underwood 

H.  0.  Blaisdell 

I  12 

1912 

Underwood 

Florence  E.  Wilson 

117 

WO 

Underwood 

Margaret  B.  Owen 

i25 

1914 

Underwood 

Emil  A.  Trefzger 

129 

1913 

Underwood 

Margaret  B.  Owen 

136 

1916 

Underwood 

Margaret  B.  Owen 

137 

1917 

Underwood 

Margaret  B.  Owen 

143 

1918 

Underwood 

George  L.  Hossfeld 

143 

I9J9 

Underwood 

Win.  F.  Oswald 

132 

1920 

Underwood 

George  L.  Hossfeld 

131 

1921 

Underwood 

George  L.  Hossfeld 

136 

1922 

Underwood 

George  L.  Hossfeld 

144 

1923 

Underwood 

Albert  Tangora 

147 

1924 

Underwood 

Albert  Tangora 

130 
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In  one  sense  these  records  are  misleading  for  no 
attempt  was  made  before  October,  1924,  to  standardize 
the  length  of  the  word  taken  as  the  unit  of  measure¬ 
ment  in  these  contests.  In  the  1924  contest  the  first 
real  standard  for  this  unit  of  measure  (four  letters  and 
one  space)  was  adopted.  To  make  the  records  of  this 
contest  comparable  with  the  records  made  in  previous 
contests,  the  output  of  each  contestant  was  figured  in 
strokes  and  then  reduced  to  “standard  words.” 

A  study  of  the  copy  actually  written  in  former  con¬ 
tests  shows  that  the  average  length  of  the  words  written 
varied  from  6.5  to  4.5  strokes  per  word.  It  is  also  dif¬ 
ficult  to  get  material  that  is  of  the  same  degree  of  dif¬ 
ficulty.  In  arriving  at  a  fair  estimate  of  the  real  gams 
indicated  by  the  remarkable  rise  in  these  official  records 
a  number  of  factors  must,  therefore,  be  considered,  such 
as  the  author’s  style,  the  length  of  sentences  and  para¬ 
graphs,  range  of  vocabulary  used,  size  and  character 
of  the  type  used  in  printing  the  copy  to  be  written, 
etc.  For  the  contests  held  prior  to  1909  the  copy  matter 
was  selected  more  or  less  at  random  from  books  and 
pamphlets  already  in  print,  the  contest  committee  or 
judge  merely  indicating  by  prominent  pencil  marks 
what  parts  should  be  omitted  and  what  parts  should 
be  written.  Since  1909  all  material  for  the  Interna¬ 
tional  Championship  Contests  has  been  prepared  by  the 
official  contest  manager  and  judge,  Mr.  James  N. 
Kimball.  In  these  articles  a  very  wide  range  of  sub¬ 
jects  has  been  covered  and  a  normal  and  rather  wide 
choice  of  words  is  noticeable.  But  the  individual  char¬ 
acteristics  of  style  which  every  author  possesses  in  the 
use  of  certain  sentence  structure  and  the  choice  of 
words  would  naturally  tend  to  make  this  copy  some¬ 
what  easier  for  succeeding  contests  and  for  those  con¬ 
testants  who  were  familiar  with  Mr.  Kimball’s  style. 
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But  notwithstanding  the  fact  that  such  factors  as  we 
have  mentioned  may  have  helped  to  increase  the  score 
in  succeeding  contests,  the  gains  in  skill  are  still  very 
apparent  and  marked. 

One  of  the  most  remarkable  achievements  in  the 
acquisition  of  human  skills  is  the  phenomenal  increase 
in  speed  and  accuracy  that  has  been  made  in  type¬ 
writing  during  the  past  20  years.  The  fact  that  the 
number  of  words  written  per  minute  and  hour  has  prac¬ 
tically  doubled  and  that  the  quality  of  the  copy  written 
has  been  correspondingly  improved  does  not  begin  to 
tell  the  story;  for  slight  gains  made  by  a  learner  at 
the  highest  levels  of  skill  represent  a  far  greater  achieve¬ 
ment  than  much  larger  amounts  of  gain  at  the  lower 
levels.  Nothing  short  of  a  detailed  analysis  of  the 
entire  process  of  acquiring  such  feats  of  skill  can  reveal 
what  a  learner  must  do  to  attain  it. 

A  better  view  of  what  an  expert  typist  can  do  may  be 
obtained  from  a  calculation  of  the  number  of  responses 
which  he  makes  in  a  minute  or  an  hour,  and  by  picturing 
to  oneself  what  is  required  on  the  mental  and  physical 
side  to  initiate,  direct  and  control  this  number  of  move¬ 
ments.  It  must  also  be  remembered  that  such  a  con¬ 
testant  must  read  his  copy,  note  correctly  all  the  words, 
the  capitalization,  and  the  punctuation  as  well  as 
initiate  and  control  the  sequence  and  correctness  of  the 
letter-making  movements.  And  after  one  has  enumer¬ 
ated  what  has  to  be  done  to  make  such  a  record  on  the 
machine,  he  should  recall  the  fact  that  these  expert 
typists  can  write  at  a  rate  almost  equal  to  their  best 
record  while  answering  questions  submitted  from  the 
audience,  or  while  solving  an  easy  mental  problem. 
Albert  1  angora,  winner  of  first  place  in  the  1923  contest, 
began  at  the  bottom  of  an  ordinary  page  of  copy  and 
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wrote  150  words  backwards,  in  a  minute’s  test  at 
Indiana  University  in  December,  1922. 

In  commenting  on  the  world’s  championship  contest 
for  1922,  Arthur  Brisbane  says  in  an  editorial  entitled, 
The  Wonderful  Human  Body  and  Athletics  Worth  JVliile: 
“Do  you  realize  the  various  operations  included  in  the 
marvelous  performance  of  making  twelve  correct  strokes 
per  second  lor  one  hour?  This  feat  was  performed  on 
the  tvpewnter  by  George  L.  Hossfeld  in  winning  the 
World’s  Championship  Typewriting  Contest.  The  eve 
read  the  word.  I  he  nerves  of  the  eye  told  the  brain 
what  word  was  to  be  written.  1  he  brain  told  the  fingers 
what  the  letters  were,  where  they  were  located  on  the 
machine,  and  the  flying  fingers,  taking  knowledge  that 
first  came  through  the  eye  or  the  afferent  nerves,  and 
the  order  they  came  down  the  neck  and  arms  to  the 
finger  tips,  through  the  efferent  nerves,  made  the 
twelve  strokes  successfully. 

“He  kept  his  mind  entirely  focused  on  this  work  for 
one  hour.  1  hat  wonderful  dynamo,  that  stored  energy, 
the  eve  seeing,  the  brain  immediately  transforming  the 
printed  word  into  the  letters,  the  nerves  and  the  muscles 
in  the  fingers  carrying  out  the  brain’s  orders.  It  is  diffi¬ 
cult  to  conceive  anything  more  remarkable.” 

I  shall  not  attempt  to  give  a  better  picture  of  the 
marvelous  feat  of  skill  which  such  a  record  represents. 
The  most  important  question,  both  from  a  scientific  and 
from  a  practical  point  of  view  is  how  it  is  acquired. 
What  must  a  learner  do  to  acquire  such  expert  skill  in 
this  field  ?  It  is  the  chief  purpose  of  this  book  to  make  a 
contribution  to  the  solution  of  this  problem,  so  that  the 
million  or  more  of  persons  who  are  learning  to  use  a 
typewriter  each  year  may  profit  by  a  knowledge  of  the 
facts  which  show  how  this  particular  type  of  skill  is 
acquired. 
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2.  WHAT  EVERY  LEARNER  OF  TYPEWRITING 

MUST  DO 

The  task  of  learning  to  typewrite  may  best  be  de¬ 
scribed  as  learning  to  make  a  series  of  new  responses  to 
an  old  situation  or  stimulus.  It  presents  four  separate 
problems :  ( i )  Getting  the  material  to  be  written  from  a 
printed  or  shorthand  page;1  (2)  typing  this  material  on 
the  machine  without  omissions  or  errors;  (3)  learning 
to  handle  and  manipulate  the  machine  as  a  mechanical 
device;  (4)  acquiring  the  proper  finger  dexterity  and 
correct  technique  for  striking  and  releasing  the  keys. 

The  task  confronting  a  learner  of  typewriting  is, 
therefore,  simple  when  judged  by  the  number  of  things 
that  must  be  done.  He  must  get  the  copy  to  be  written 
and  transfer  it  letter  by  letter  on  the  machine  by  strik¬ 
ing  a  certain  key  with  a  particular  finger  for  each  letter 
to  be  made.  To  this  task  of  writing  the  learner  brings 
his  ability  to  read  and  understand  the  copy,  his  ability 
to  spell  the  words  he  writes;  also  the  ability  to  make  all 
movements  required  for  striking  the  individual  keys  on 
the  machine.  What  must  be  acquired  is  the  ability  to 
read  the  copy  while  engaged  in  initiating,  directing  and 
controlling  the  correct  sequence  of  the  finger  move¬ 
ments  required  to  make  each  letter  on  the  machine. 

(/)  Getting  the  Copy 

Getting  the  copy  to  be  written  presents  no  special 
problem  to  a  learner  of  typewriting  unless  he  is  writing 

1  Typists  often  compose  what  they  write,  when  the  writing 
becomes  merely  a  means  of  transferring  their  own  thoughts 
to  paper  by  means  of  the  machine.  Here  the  subject’s  main 
thought  and  attention  is  given  to  the  origination  of  what 
is  to  be  written  instead  of  to  the  writing  of  a  certain  bit  ot 
copy.  This  cannot  be  done  until  the  task  of  learning  has 
been  thoroughly  mastered,  and  so  does  not  come  within  the 
scope  of  our  study. 
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from  shorthand  notes.1  Every  learner  knows  how  to 
read  his  copy  and  can  understand  it  if  dictated.  Learn¬ 
ing  to  transcribe  from  shorthand  notes  involves  a  sepa¬ 
rate  instance  of  learning  which  cannot  be  treated  in  this 
book.  But  the  problem  of  reading  the  copy  accurately 
while  writing  it  on  the  machine  is  an  important  part  of  the 
task  of  a  typist  that  is  handled  in  a  different  way  by 
learners  at  different  stages  in  the  practice. 

Undirected  learners  in  the  earliest  stages  of  writing 
memorize  the  words  to  be  written  and  hold  them  in 
mind  until  “tapped"  off  on  the  keys.  Later  when  a 
letter  can  be  directly  struck  on  the  machine  with  the 
proper  finger  as  soon  as  it  is  seen  or  pronounced,  a 
“touch  learner"  keeps  his  eye  or  visual  attention  riv¬ 
eted  on  each  letter  in  the  copy  while  it  is  being  written 
on  the  machine,  the  eyes  moving  on  to  the  next  letter 
to  be  made  as  soon  as  the  last  letter  is  struck.  This 
focusing  of  the  letter  in  the  copy  initiates  each  letter¬ 
making  movement  at  this  stage.  Later,  when  the 
letters  composing  certain  familiar  syllables  and  words 
can  be  controlled  as  a  group,  the  eyes  and  attention 
are  kept  riveted  on  the  words  while  they  are  spelled  out 
on  the  machine.  The  expert  reads  his  copy  in  a  certain 
way,  and  several  words  ahead  of  the  hands.  This  per¬ 
mits  him  to  control  the  sequence  of  the  letter-making 
movements  by  groups. 

One  of  the  important  problems  for  teachers  of  type¬ 
writing,  therefore,  is  to  determine  how  this  problem 
may  be  solved  best  at  each  level  of  skill,  so  that  each 
learner  may  be  given  the  kind  of  direction  and  help 
which  he  needs  to  enable  him  to  handle  this  problem 
not  only  in  a  way  that  will  facilitate  the  matter  of 

1  In  learning  to  write  by  the  sight  method,  getting  and 
holding  the  copy  presents  many  difficulties.  See  W.  F.  Book, 
The  Psychology  of  Skill,  Chapter  IV,  Section  7. 
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securing  the  copy  more  quickly,  easily,  and  correctly  at 
that  stage  of  advancement,  but  in  a  way  which  will 
enable  him  to  secure  his  copy  in  the  most  efficient  way 
when  he  becomes  an  expert. 

(2)  Writing  the  Copy  on  the  Machine 

While  getting  the  copy  presents  a  real  problem  to 
learners  of  typewriting,  their  chief  task  is  to  initiate  and 
control  the  various  letter-making  movements  that  must 
be  made  to  transcribe  it  correctly  on  the  machine.  This, 
for  the  sake  of  clearness,  should  be  divided  into  two 
separate  problems:  (a)  Learning  the  keyboard,  and 
(b)  making  the  letters  on  the  machine.  In  order  to 
write  on  a  typewriter,  the  keyboard  must  be  thoroughly 
learned,  so  that  the  exact  position  of  each  letter  and 
character  on  the  machine  is  accurately  enough  known 
to  be  correctly  located  by  the  proper  finger  and  hand 
before  or  while  it  is  being  struck. 

a.  Learning  the  keyboard.  Undirected  learners  follow 
different  methods  in  mastering  the  keyboard.  In  fact, 
authors  of  textbooks,  and  the  most  skilled  typists  differ 
in  regard  to  the  best  method  to  be  used.  Miss  Mar¬ 
garet  B.  Owen  gives  the  following  advice  to  students 
of  typewriting:1  “Do  not  touch  a  key,”  she  says,  “until 
you  have  committed  to  memory  the  exact  location  of 
every  letter  and  character  on  the  keyboard  and  can, 
without  an  instant’s  hesitation  or  thought,  find  any 
key  desired.”  Mr.  SoRelie,  author  of  one  of  the  best 
textbooks  on  typewriting  says:2  “The  keyboard  can  be 
taught  best  by  sections.  Many  teachers  advocate 
learning  the  entire  keyboard  before  any  writing  at  all 

1  Margaret  B.  Owen,  The  Secret  oj  'Typewriting  Speed, 
Forbes  &  Co.,  Chicago,  1919,  p.36. 

2  Rupert  P.  SoRelie,  Methods  of  Teaching  Typewriting, 
The  Gregg  Publishing  Co.,  1919. 
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is  done,  but  this  tends  to  discourage  the  student  at  the 
very  start.”  lie  believes  that  learners  are  primarily 
interested  in  action  and  that  the  keyboard  can  be  mas¬ 
tered  best  by  associating  each  key  on  the  keyboard 
with  the  motor-tactual  image  aroused  by  reaching  for 
and  striking  it.  With  the  aid  of  charts  and  various 
devices  which  may  be  used  to  locate  each  letter  on  the 
machine  the  exact  position  of  each  key  may  soon  be 
learned.  To  facilitate  the  process  of  acquiring  these 
position  habits,  Mr.  SoRelle  recommends  that  the  posi¬ 
tion  of  the  keys  on  each  section  of  the  keyboard  be 
learned  by  writing  specific  exercises  until  the  exact 
location  of  all  keys  is  known.1  Mr.  Wiese  urges  learn¬ 
ing  it  through  attention  to  the  kinaesthetic  sensations 
produced  by  making  the  correct  finger  movements. 

That  the  keyboard  must  be  thoroughly  learned 
before  much  skill  in  writing  is  attained,  and  that  it 
can  be  learned  best  in  connection  with  the  striking  of 
the  individual  keys  in  actual  writing  was  clearly  shown 
by  our  experimental  results.  Whether  the  exercises 
required  to  fix  the  location  of  the  various  characters 
and  keys  should  be  restricted  to  the  keys  on  certain 
limited  sections  of  the  keyboard  and  these  practiced 
until  their  exact  location  is  known,  before  the  location 
of  another  group  of  keys  is  learned;  or  whether  the 
learners  should  be  given  exercises  which  will  build  up 
these  position  habits  for  all  the  letters  at  once  must 
be  determined  by  systematic  research.  There  are 
many  things  to  favor  the  method  of  breaking  up  the 
keyboard  into  sections  and  learning  the  location  of 
the  keys  on  each  section  before  attempting  to  learn 
another  section  of  the  board.  Hut  il  this  be  done  great 

1  For  a  statement  showing  how  undirected  learners  actually 
proceeded  to  learn  the  keyboard,  see  W.  F.  Boole,  The  Psy¬ 
chology  of  Skill,  Chapter  III,  section  1. 
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care  should  be  exercised  to  see  that  new  connections 
will  not  have  to  be  formed  between  the  letters  on  these 
different  sections  of  the  keyboard  when  the  entire 
alphabet  is  used  in  the  way  it  is  used  in  normal  writing. 
One  thing  is  sure;  namely,  that  the  position  of  the 
letters  on  the  keyboard  should  be  learned  with  refer¬ 
ence  to  the  kinaesthetic  sensations  that  are  aroused  by 
striking  the  appropriate  keys. 

b.  Making  the  letters.  This  location  of  the  key  to  be 
struck  before  or  while  the  letter-making  movements  are 
made  is  only  a  preliminary  step  in  the  difficult  task  of 
locating  it  with  the  proper  finger.  Each  learner  of 
touch  typewriting  must  learn  to  locate  accurately  each 
ke}^-  with  the  appropriate  finger.  To  do  this  correctly 
and  easily  means  that  the  learner  must  acquire  accu¬ 
rate  control  over  each  letter-making  movement,  giving 
due  attention  both  to  the  sequence  of  these  movements 
in  a  series  of  letter-making  movements  and  to  their 
correctness.  By  no  device  of  a  teacher,  nor  by  any  inven¬ 
tion  of  the  learner,  can  any  of  these  letter-making  move¬ 
ments  be  omitted.  Each  word  must  be  literally  spelled 
out  on  the  keyboard  as  written.  The  problem  of 
making  these  letter-making  movements  involves  two 
separate  processes:  (a)  The  initiation  of  the  several 
letter-making  movements  to  be  made,  and  controlling 
them  as  to  sequence  so  that  the  typewritten  words  will 
be  correctly  spelled;  (b)  the  accurate,  automatic  loca¬ 
tion  of  each  key  by  the  appropriate  finger  as  a  part  of 
the  striking  process. 

( a )  Controlling  the  sequence  of  the  letter-making  move¬ 
ments.  The  most  difficult  task  of  a  typist  is  to  initiate 
and  control  the  letter-making  movements  as  to  order 
or  sequence.  This  task  is  performed  differently  by 
learners  at  different  levels  of  skill.  At  first,  each  letter 
must  be  pronounced  by  the  learner  before  or  while  it 
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is  being  struck  on  the  machine.1  Later,  letter-making 
movements  are  initiated  and  controlled  as  to  sequence 
by  attentively  watching  each  letter  in  the  copy  while 
the  key  is  being  struck.  The  mere  visual  focusing  of 
the  letter  in  the  copy  at  this  stage  sets  off  the  appro¬ 
priate  letter-making  movement.  Later  still,  when  the 
writing  is  so  fast  that  the  letters  cannot  be  focused  one 
at  a  time,  an  incipient  mental  spelling  is  required  to 
control  the  sequence  of  the  letter-making  movements. 
In  the  semi-expert  and  expert  stages,  the  sequence  of 
these  movements  is  controlled  by  an  actual  or  incipient 
group  spelling  which  enables  a  writer  to  control  the 
sequence  of  these  movements  by  groups. 

Using  a  typewriter  consists,  therefore,  of  making  a 
series  of  responses,  never  a  group  of  isolated  or  strictly 
individual  letter-making  movements.  The  various 
movements  required  to  write  certain  words  and  phrases 
soon  become  so  closely  linked  together  that  the  first 
movement  in  the  series  needs  only  to  be  purposely  in¬ 
itiated  and  consciously  controlled  to  set  off  all  the  move¬ 
ments  in  the  series.  That  is  to  say,  these  movements 
come  to  be  controlled,  both  as  to  sequence  and  correct¬ 
ness  ot  stroke  by  the  kinaesthetic  sensations  aroused 
by  the  preceding  movements  in  the  series.'2 

Controlling  the  sequence  of  these  letter-making  move¬ 
ments  is  one  of  the  most  difficult  problems  which  a 
learner  must  solve.  Our  description  of  the  ways  in 
which  this  problem  was  handled  by  undirected  learners 
at  different  levels  of  skill,  and  our  discovery  of  the  diffi¬ 
culties  which  the  handling  of  this  problem  naturally 
presented  to  learners  at  d'fferent  stages  of  practice 

1  See  W.  F.  Book,  The  Psychology  of  Skill ,  Chapter  III, 
section  (1)  b. 

2  Compare  Fig.  14,  Chapter  VI,  also  Chapter  XII,  sec¬ 
tion  (6). 
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should  be  especially  helpful  to  teachers  and  learners  of 
typewriting.  And  since  this  phase  of  the  work  must 
be  controlled  in  the  earliest  and  the  later  stages  of  the 
practice  by  an  actual  or  an  incipient  spelling,  and  since 
the  higher  group  method  of  controlling  the  sequence 
of  the  letter-making  movements  can  be  attained  only 
through  a  mastery  of  this  earlier  method,  we  may  con¬ 
clude  that  the  teachers  of  typewriting  and  the  directors 
of  the  world’s  typewriting  contest  are  right  when  they 
insist  upon  accuracy  first  and  speed  afterwards.1  For 
in  no  other  way  can  the  correct  sequence  of  the  letter¬ 
making  movements  be  controlled.  They  are  also  right 
when  they  insist  that  their  students  should  try  to 
improve  the  accuracy  and  ease  with  which  they  can 
spell  every  word,  because  an  actual  or  an  incipient  spell¬ 
ing  is  required  to  control  the  sequence  of  the  letter¬ 
making  movements  at  every  level  of  skill.  Even  the 
group  method  of  controlling  the  sequence  of  the  move¬ 
ments  is  developed  from  the  letter-by-letter  method  used 
earlier  in  the  practice,  and  it  cannot  be  successfully 
employed  until  great  proficiency  in  the  latter  method 
has  been  attained.  Learners  are  supposed  to  know  how 
to  spell  when  they  begin  to  typewrite,  but  all  words 
cannot  be  spelled  equally  well  or  rapidly.  This  fact 
produces  a  special  type  of  difficulty  and  prevents  easy 
and  uniform  writing  unless  special  attention  is  given 
to  the  more  difficult  words.  Experts  have  mastered 
this  phase  of  the  learner’s  task  by  considerable  practice 
on  lists  of  words  whose  spelling  has  not  been  made 
automatic. 

Inaccurate  control  over  the  sequence  of  the  letter¬ 
making  movements  causes  a  transposition  of  letters, 
running  words  together  because  the  space  bar  is  missed, 
omitting  letters,  and  in  the  expert  stage,  where  group 


1  Compare  also  Chapter  XVII  on  this  point. 
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spelling  controls  the  proper  sequence  of  the  letter¬ 
making  movements,  it  causes  the  transposition  of 
words  or  mixing  up  the  letters  which  compose  several 
consecutive  words.1  1  he  only  remedy  for  such  mis¬ 
takes  is  to  go  slowly  enough  to  control  the  order  of 
the  letter-making  movements  at  all  stages  of  practice. 

Controlling  the  sequence  of  these  movements  is  by  no 
means  equally  easy  for  all  kinds  of  words  or  copy.  In 
spite  of  all  attempts  to  make  the  various  letter  combi¬ 
nations  and  words  equally  easy  to  write,  by  special 
practice  on  carefully  selected  exercises  arranged  to  take 
care  of  just  this  point,  any  writer,  even  an  expert,  finds 
some  combinations  of  letters  and  words  that  are  much 
more  difficult  to  write  than  others,  such  as  the  words 
“psychological,”  and  “piazza.”  One  of  the  most  re¬ 
markable  gains  made  by  learners  of  typewriting  is 
acquiring  the  ability  to  sense  these  difficult  spots  in  the 
copy  in  advance,  and  developing  a  habit  of  attending 
to  them,  \\  hen  they  arrive,  sufficiently  well  to  make  the 
writing  continuous  and  correct.2 

loo  much  time  and  attention  cannot,  therefore,  be 
given  to  the  development  of  control  over  the  sequence 
of  the  letter-making  movements;  and  careful  studies 
should  be  made  by  teachers  of  typewriting  to  determine 
the  exact  kind  of  direction  and  practice  that  will  give 
then  learners  the  exact  help  they  need  to  master  this 
important  phase  of  their  work.  Our  detailed  analysis 
of  the  learning  process  showed  conclusively  that  all 
learners  encounter  difficulties  at  the  stages  of  skill  where 
a  transition  must  be  made  from  the  letter-by-letter 


’  Compare:  Cause ,  Prevention  and  Correction  of  Mistakes 
in  Typewriting,  Chapter  XIV,  pp.  254-264 


2  Compare  the  writer’s  original  study ^The  Psychology  of 
I ,  Section  2.  The  Gregg  Pub.  Co. 


- w 

Skill,  Chapter  V, 
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method  of  controlling  the  sequence  of  the  individual 
letter-making  movements,  to  the  method  of  controlling 
these  movements  as  a  group,  difficulties  which  they 
cannot  meet  successfully  unaided.  (Compare  discussion 
of  the  “critical  stages  ”  in  learning  to  typewrite.  W.  F. 
Book,  The  Psychology  of  Skill,  Chapter  VIII.) 

But  by  pre-viewing  the  task  which  a  learner  must 
perform  at  different  levels  of  skill,  and  by  understanding 
the  exact  difficulties  which  he  encounters  at  different 
stages  of  practice,  a  teacher  will  be  able  to  give  the  sort 
of  help  that  is  needed  to  enable  his  learners  to  solve  this 
problem  in  an  economical  way. 

Many  devices  have  been  used  to  aid  learners  in  the 
execution  of  this  task,  such  as  insistence  upon  accuracy 
rather  than  upon  speed,  insistence  upon  evenness  of 
stroke  in  making  the  individual  letter-making  move¬ 
ments,  not  permitting  any  word  to  be  written  faster 
than  the  other  words  in  the  sentence,  insistence  upon 
making  the  movements  in  a  rhythmical  way,  or  evening 
up  the  individual  letter-making  movements  both  as  to 
intensity  and  time.  But  further  investigations  must  be 
made  to  determine  whether  these  or  other  means  give 
learners  the  specific  help  they  need  to  solve  this  impor¬ 
tant  problem  in  the  most  economical  way  at  ail  stages 
of  advancement.  One  thing  seems  certain;  namely, 
that  anything  that  is  done  to  make  the  letter-making 
movements  more  uniform  in  intensity  and  time  will  aid 
the  learner  in  initiating  the  movements  and  controlling 
them  both  as  to  order  or  sequence  and  correctness  of 
stroke.  One  of  the  most  helpful  aids  to  this  end  are  the 
Rational  Rhythm  Records  (for  the  phonograph)  de¬ 
vised  by  Rupert  P.  SoRelle,  and  supplied  by  the  Gregg 
Publishing  Co.,  New  York. 

(b)  Finger  location  of  the  keys.  A  second  important 
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step  in  making  each  letter  is  to  learn  to  locate  it  on  the 
machine  with  the  proper  huger.  A  certain  key  must  be 
struck  hy  a  particular  huger  every  time  that  a  letter  is 
made.  Locating  this  key  form  every  possible  position 
of  the  lingers  and  hands  on  the  keyboard,  and  for  every 
possible  sequence  in  which  the  letters  occur  in  the  lan¬ 
guage,  is  no  small  task  which  a  typist  must  learn  to  per¬ 
form  successfully  as  skill  in  typing  is  acquired.  By  far 
the  major  part  of  the  instruction  in  the  earlier  lessons 
must  be  devoted  to  helping  the  learner  to  solve  this 
problem  in  an  efficient  way.  Something  may,  therefore, 
be  said  in  this  connection  in  favor  of  mastering  the  key¬ 
board  in  sections  according  to  the  huger  divisions 
because  the  work  of  one  hnger  on  each  hand  (usually 
the  same)  is  concentrated  upon  until  perfected  before 
attempting  that  for  other  fingers. 

This  problem  is  handled  differently  by  learners  at 
different  levels  of  skill.  At  hist  learners  must  literally 
feel  their  way  from  one  position  on  the  keyboard  to  the 
next.  Undirected  learners  solve  the  problem  of  learn¬ 
ing  the  keyboard  in  very  wasteful  and  roundabout  ways.1 
If,  for  example,  such  a  learner  who  has  not  acquired  the 
ability  to  locate  the  various  keys  directly  with  his 
fingers  and  hands,  wants  to  strike  the  key  for  the  letter 
“t,"  he  must  hrst  locate  the  hank  of  keys  in  which  it  is 
situated,  then  hnd  the  key  itself  by  touching  all  the 
intermediate  keys  up  to  the  one  desired.  This  he  does 
by  placing  his  little  fingers  on  the  guide  keys  and  using 
these  as  reference  points;  this  places  the  rest  of  his 
fingers  on  the  middle  row  of  keys.  From  this  position 
he  moves  the  rest  of  the  fingers  on  his  left  hand  to  the 
top  row  of  keys,  and  counts  his  way  to  the  proper  key 
by  touching  each  key  in  the  row  from  the  outer  edge 


1  See  W.  F.  Book,  The  Psychology  of  Skill,  Ch.  Ill,  section  1. 


178  LEARNING  TO  TYPEWRITE 


“q,”  “w,”  “e,”  “r,”  up  to  and  including  the 


“t”  i 


In 

time,  these  learners  acquire  the  ability  to  go  directly 
from  one  position  on  the  keyboard  to  another,  and  are 
able  to  direct  their  finger  movements  merely  by  attend¬ 
ing  to  the  motor-tactual  feel  of  the  letter-making  move¬ 
ment.  Such  movements,  however,  must  be  made,  right 
at  first,  and  the  key  actually  touched  with  the  finger 
to  verify  its  correctness,  before  the  finger  movement 
required  to  strike  the  proper  key  can  be  successfully 
made.  Later  the  correct  letter-making  movement  can 
be  made  at  once  and  its  correctness  recognized  while 
it  is  made. 

How  the  individual  movements  required  to  strike 
each  key  come  to  be  successfully  directed  so  that  each 
key  can  be  readily  located  with  the  appropriate  finger 
from  any  position  in  which  the  fingers  and  hands  are 
left  by  the  preceding  stroke,  is  a  long  and  difficult  story 
to  relate,  but  one  whose  importance  cannot  possibly  be 
exaggerated.  When  it  is  remembered  that  letters  occur 
in  thousands  of  combinations,  each  requiring  a  different 
movement  for  locating  the  proper  key,  and  when  it  is 
recalled  that  each  of  these  letter-making  movements 
must  not  only  be  initiated  and  controlled  as  to  sequence 
but  also  as  to  direction  and  distance,  and  that  each  key 
must  be  accurately  located  by  the  appropriate  finger, 
the  complexity  of  the  problem  involved  in  getting  the 
right  finger  to  each  key  as  the  writing  proceeds  will  be 
more  fully  appreciated. 

In  the  letter-association  stage,  the  letter-making 
movements  can  be  controlled  by  giving  close  attention 
to  the  “feel”  of  the  movement  required  to  strike  the 
proper  key.  Great  care  should  therefore  be  exercised 


1  For  the  best  modern  devices  used  to  facilitate  the  problem 
of  locating  each  key  with  the  appropriate  finger,  see  any  good 
modern  textbook  on  typewriting. 
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at  this  level  of  skill  to  build  up  correct  motor-tactual 
images  for  each  letter-making  movement,  by  having 
pupils  attend  closely  to  the  kinaesthetic  sensations 
aroused  by  striking  the  keys.1  By  carefully  attending 
to  each  separate  letter-making  movement,  it  may  at 
this  stage  be  accurately  controlled  merely  by  giving 
close  attention  to  the  “feel”  of  the  movement  as  such. 
The  correctness  of  the  movement  should  at  first  be 
accurately  checked  up  by  the  learner,  first  with  the  aid 
of  his  knowledge  of  the  keyboard,  later  by  attending 
closely  to  the  motor-tactual  sensations  aroused  by  strik¬ 
ing  the  proper  key,  which  soon  comes  to  be  recognized 
as  correct  or  wrong  as  soon  as  the  key  is  touched  with 
the  proper  linger. 

Absolute  accuracy  should  be  insisted  upon,  so  that 
no  wrong  habits  are  formed  for  this  important  phase  of 
the  work.  1  he  hands  should  always  be  held  in  the  same 
correct  position ,  so  that  the  combined  motor-tactual 
sensations  will  remain  the  same  when  a  particular  letter 
is  being  made.  \  he  same  position  of  the  body  in  rela¬ 
tion  to  the  machine  should  be  kept,  so  that  this  motor- 
tactual  image,  or  “feel”  of  the  letter-making  move¬ 
ments  will  not  be  changed  or  interfered  with  until  it 
can  be  used  to  direct  the  fingers.  Even  a  world  cham¬ 
pion  is  greatly  disturbed  if  his  chair  is  too  low  or  too 
high,  or  if  his  machine  does  not  remain  in  the  same 
correct  position  on  the  table  throughout  his  practice. 
Any  variation  here  interferes  with  the  control  over  the 
series  of  movements  involved  in  correct  serial  writing. 

Great  care  must  be  exercised,  therefore,  to  give 

1  his  is  the  only  way  that  perfect  control  can  be  devel¬ 
oped,  but  this  habit  must  later  be  eliminated  by  the  prin¬ 
ciple  of  negative  adaptation  and  the  slower  and  less  efficient 
method  of  control  left  behind  as  the  group  method  of  spelling 
becomes  perfected. 
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learners  the  most  economical  method  of  fingering  the 
keyboard  that  has  yet  been  evolved,  in  order  that  the 
most  efficient  method  of  controlling  the  various  letter¬ 
making  movements  may  be  acquired  and  definitely 
fixed.  Special  care  should  be  exercised  from  the  start 
to  have  the  learner  take  the  most  direct  route  possible 
to  get  the  proper  fingers  to  the  keys.  Many  successful 
devices  have  been  used  to  give  learners  help  on  this 
point,  but  the  most  efficient  way  of  acquiring  the 
ability  to  locate  each  key  and  character  on  the  key¬ 
board  with  the  appropriate  finger  when  it  is  needed  has 
not  been  scientifically  determined.  And  it  is  by  no 
means  certain  that  the  most  economical  way  of  solving 
this  problem  has  been  found  by  those  whose  business 
it  is  to  direct  learners  in  this  field.1  Careful  investiga¬ 
tions  should  be  made  to  reveal  the  facts  which  will 
enable  teachers  to  devise  the  best  method  of  directing 
learners  in  their  solution  of  the  problems  which  this 
phase  of  the  learning  process  presents.  Regardless  of 
the  method  that  is  used  to  master  this  finger  location 
of  the  keys,  one  thing  is  sure;  namely,  that  in  the 
letter-association  stage  and  until  these  position  habits 
have  become  completely  fixed  the  learners  should  be 
urged  to  attend  sharply  to  the  motor-tactual  feel  of  each 
letter-making  movement  as  it  is  made,  or  to  the  kinaes- 
thetic  sensations  that  are  aroused  by  making  each  move¬ 
ment  and  all  keys  located  with  reference  to  this  motor- 
tactual  image  from  the  start.  The  feel  of  the  movement 


1  It  is  very  clear  that  the  most  economical  arrangement  of 
the  letters  on  the  keyboard  has  not  yet  been  worked  out 
and  the  most  efficient  method  of  fingering  this  universal 
keyboard  has  in  all  probability  not  been  worked  out  either. 
See  E.  R.  Hoke,  “The  Improvement  in  Speed  and  Accuracy 
in  Typewriting,’’  Johns  Hopkins  Studies  in  Education,  No.  j, 
pp.  21-41. 
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should  be  sharply  attended  to  while  it  is  being  made: 

(i)  Because  this  insures  greater  accuracy;  (2)  it  helps 
to  hx  the  particular  habits  that  must  be  formed  to 
acquire  the  skill  desired.  It  is  a  well-known  psycho¬ 
logical  law  that  any  function  that  is  exercised  with 
attention  sharply  concentrated  on  the  performance  is 
more  surely  and  quickly  learned  than  when  practiced 
without  such  attentive  direction.1 2 

(j)  Learning  IIozv  to  Handle  and  Manipulate  the 

Machine 

A  tvpist  must  also  learn  to  manipulate  his  machine; 
to  use  the  shift  key,  the  space  bar,  the  tabulator  keys, 
and  to  adjust  and  use  the  marginal  stops;  he  must 
acquire  the  proper  method  for  returning  the  carriage 
at  the  end  of  a  line,  and  learn  how  to  place  and  adjust 
the  paper  in  the  machine.  He  should  also  master  the 
mechanical  features  about  the  machine  that  will  enable 
him  to  use  it  intelligently. 

An  important  matter  is  moving  the  carriage  at  the 
end  of  a  line  and  regaining  orientation  on  the  keyboard. 
According  to  Miss  Owen,  world  champion  typist  for 
four  consecutive  years,  the  carriage  should  be  thrown 
back  with  a  quick  fling  of  the  right  hand  so  that  the 
hands  will  again  be  in  the  correct  position  and  ready 
to  write  as  soon  as  the  carriage  has  settled  back  ready 
to  move  forward  again.  She  never  allowed  it  to  rest 
for  an  instant  when  practicing  for  speed.'-’  Wells  has 
pointed  out  that  some  operators  bring  the  thumb 
against  the  hook  in  the  lever  and  push  the  carriage 
back  with  a  single  extensor  movement  of  the  arm; 

1  Compare  discussions  on  “Law  of  Exercise  and  the  Fixing 
of  Habits  in  Typewriting,”  Chapters  III  and  XII. 

2  To  return  the  carriage  on  an  Underwood  the  movement 
is  made  with  the  left  hand. 
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others  grasp  the  lever  with  the  fingers,  giving  it  a  dis¬ 
tinct  twist.  The  latter  method  results  in  a  decrease 
of  some  three  per  cent  in  total  typewriting  speed,  not 
to  mention  the  additional  muscular  strain  that  is  put 
upon  the  arm.1  The  method  that  was  finally  adopted 
in  the  Remington  training  camp  as  most  efficient,  was 
using  two  fingers  on  the  carriage  lever  without  actually 
grasping  it. 

Much  also  depends  on  learning  and  maintaining  the 
correct  position  at  the  machine,  and  on  developing  a 
correct  position  for  the  arms  and  hands.  This  can 
readily  be  taught  by  demonstrations  and  pictures,  but 
learners  should  be  shown  the  importance  of  acquiring 
correct  form  in  these  respects.  Unless  this  is  acquired 
and  constantly  followed  in  all  early  practice,  correct 
habits  of  controlling  the  fingers  and  hands  in  actual 
writing  cannot  be  formed,  because  the  reach  on  the 
machine  and  the  “feel”  of  the  individual  letter-making 
movements  changes  with  each  change  in  position  at 
the  machine.2 

Careful  attention  must,  therefore,  be  given  to  acquir¬ 
ing  right  habits  of  position,  touch  and  movement  in 
typewriting.  This  involves  placing  the  fingers  and 
hands  in  the  proper  position  in  the  first  place,  learning 
to  make  the  proper  reaches  for  each  letter,  getting  the 
hands  into  proper  position  again  after  the  return  of  the 
carriage  at  the  end  of  each  line,  practicing  economy  in 
the  making  of  each  movement,  and  learning  to  make 
all  series  of  movements  in  a  rhythmical  way.  Striking 
the  keys  in  uniform  time  and  with  a  certain  evenness  of 
touch  greatly  facilitates  a  learner's  control  over  the 

1  F.  O.  Wells,  “On  Psychomotor  Mechanisms  in  Type¬ 
writing,”  Am.  Jr.  Psy.,  Vol.  27,  p.  51. 

2  Compare  discussion  on  “T  he  Role  of  Habit  in  Type¬ 
writing,”  Chapter  XIX  and  section  (6)  of  Chapter  XII. 
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sequence  and  correctness  of  all  letter-making  move¬ 
ments  to  be  made.1 

( 4 )  Acquiring  Finger  Dexterity  and  Correct  Technique 

Acquiring  perfect  touch  on  the  machine  is,  therefore, 
an  important  phase  of  learning  to  typewrite.  Too  much 
attention  cannot  he  given  to  this  point.  It  means  strik¬ 
ing  each  key  with  sufficient  force  to  drive  it  home,  tim¬ 
ing  it  correctly  and  releasing  the  key  promptly,  so  that 
it  may  fly  back  in  place  as  soon  as  the  mechanism  of 
the  machine  will  permit  it  to  do  so.  The  key  should 
not  he  held  until  the  reaction  from  the  machine  is  felt,2 
but  should  be  struck  with  a  light  tap  squarely  in  the 

1  One  of  the  outstanding  records  in  typewriting  ever  made 
was  made  by  Miss  Hortense  Stollnetz  in  the  1917  Inter¬ 
national  Contest.  She  wrote  9544  gross  words  in  an  hour, 
or  at  the  rate  of  159  gross  words  per  minute  for  sixty  con¬ 
secutive  minutes.  But  she  made  202  mistakes  and,  there¬ 
fore,  was  penalized  1010  words.  Most  of  her  errors  were 
due  to  insufficient  control  over  the  timing  of  her  movements. 
This  phase  in  the  learning  process  is  greatly  facilitated  by 
the  use  of  rhythm  records  where  students  learn  to  make  the 
letter-making  movements  evenly  as  to  time  by  keeping  time 
to  music.  To  facilitate  this  step  in  the  learning  process,  such 
devices  as  the  Rational  Rhythm  Records  constructed  by 
Rupert  P.  SoRelle  are  extensively  and  effectively  used. 

2  Miss  Owen,  champion  typist  from  1913  to  1918,  asserts 
that  one  of  the  secrets  of  speed  as  well  as  accuracy  is  to 
reduce  all  waste  motions  to  a  minimum.  To  this  end,  she 
formulated  her  rule  of  the  four  “ill’s”:  Minimum  movement 
of  the  shoulders,  minimum  in  the  elbow,  minimum  in  the 
wrist,  maximum  in  the  fingers.  This  gives  not  only  the  most 
economical  response  in  making  the  letters,  hut  insures  a 
prompt  lifting  of  the  finger  from  each  key  as  soon  as  it  is 
struck,  and  furnishes  the  best  possible  guide  to  the  develop¬ 
ment  of  touch  on  the  machine  which  gives  the  most  efficient 
control  over  the  sequence  and  correctness  of  the  various 
letter-making  movements. 
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center,  just  hard  enough  to  “drive  it  home,”  the  finger 
being  lifted  promptly  from  the  key  as  soon  as  it  has 
been  struck. 

An  important  factor  in  acquiring  a  proper  method 
of  striking  the  keys  is,  therefore,  the  speed  and  ease 
with  which  the  keys  can  be  released.  This  is  as  im¬ 
portant  as  the  speed  with  which  they  can  be  located 
and  struck.  A  teacher  of  typewriting  should  call 
special  attention  to  the  fact  that  the  key  must  get  back 
into  place  before  the  next  key  is  struck.  This  calls  the 
learner’s  attention  to  the  importance  of  releasing  each 
key  promptly  as  soon  as  it  is  struck  and  will  help  to 
make  him  willing  to  acquire  this  necessary  habit  by 
carefully  attending  to  this  point.  It  may  even  make 
him  willing  to  undergo  the  special  finger  exercises  that 
are  often  required  to  develop  the  ability  to  release  each 
key  promptly  when  struck.  Expert  typists  give  care¬ 
ful  attention  to  the  matter  of  timing  the  individual 
movements  made  in  writing,  and  to  the  matter  of  strik¬ 
ing  the  keys  with  an  evenness  of  stroke  which  facili¬ 
tates  their  control  not  only  over  the  proper  sequence 
of  the  movements,  but  over  their  correctness  as  well. 
Failure  to  make  a  right  adjustment  to  these  two  phases 
of  finger  control  results  in  a  piling  up  of  the  keys  in 
typing,  and  in  a  complete  loss  of  orientation  on  the 
keyboard,  with  its  consequent  loss  of  control. 

All  first-class  systems  of  instruction  have  sought  to 
develop  control  over  this  phase  of  the  learning  process 
by  well  regulated  practice  on  certain  words,  on  certain 
letter  combinations,  and  by  writing  certain  practice 
sentences  which  the  student  is  required  to  copy  over 
and  over  in  a  rhythmical  way.  To  further  facilitate 
the  necessary  movements,  special  finger  exercises  are 
also  used  to  develop  the  finger  dexterity  that  is  needed 
to  enable  the  learners  to  make  the  letter-making  move- 
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merits  uniform  both  as  to  intensity  and  time.  Just 
how  this  necessary  mode  of  response  can  best  he  devel¬ 
oped  can  only  he  determined  by  experiments  devised 
to  determine  this  point.  Some  practice  on  specially 
selected  chains  of  letters  or  words,  and  on  isolated  sen¬ 
tences  is  doubtless  needed  to  obtain  the  best  results, 
but  it  would  greatly  aid  the  learners  if  they  were  shown 
at  the  time  what  was  really  accomplished  by  such  tech¬ 
nical  drills.  For  it  has  been  scientifically  shown  that 
learners  work  more  energetically  and  successfully  at 
their  tasks  if  they  know  what  is  being  accomplished 
and  if  they  believe  that  it  is  to  their  advantage  to  do  it.1 

QUESTIONS  AND  EXERCISES 

1.  What  can  an  expert  typist  really  do? 

2.  Indicate  the  growth  in  skill  that  has  occurred  during 
the  past  twenty  years  in  the  use  of  the  typewriter. 

3.  How  do  you  account  for  this  steady  increase  in  type¬ 
writing  skill  ? 

4.  State  what  a  learner  must  do  to  acquire  expert  skill 
in  typing. 

5.  As  you  read  Part  II  of  the  book  try  to  determine  how 
each  of  these  necessary  tasks  is  mastered. 

6.  How  can  a  teacher  help  his  students  perform  each  of 
the  following  tasks?  (a)  Getting  the  copy;  (b)  learning  the 
keyboard;  (c)  learning  to  control  the  sequence  of  the  letter¬ 
making  movements. 

7.  How  may  correct  technique  and  the  ability  to  locate 
all  keys  accurately  with  the  fingers  be  best  developed? 

8.  What  different  methods  are  now  used  to  develop 
accurate  and  ready  finger  control? 

9.  Discuss  the  importance  of  developing  accurate  and 
ready  mental  control  over  the  sequence  of  the  letter-making 
movements. 

10.  How  is  the  sequence  of  the  individual  letter-making 

1  Compare  “The  Will  to  Learn,”  by  W.  F.  Book,  Peda¬ 
gogical  Seminary ,  December,  1922,  especially  pp.  350-C1. 
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movements  controlled  (a)  in  the  letter-association  stage  of 
skill?  (b)  In  the  syllable  and  word-association  stage?  (c) 
In  the  expert  stage? 

11.  What  kinds  of  errors  does  inaccurate  control  over  the 
sequence  of  the  letter-making  movements  produce? 

12.  How  do  teachers  of  typewriting  seek  to  make  it  equally 
easy  for  learners  to  control  the  sequence  of  all  letter-making 
movements? 

13.  What  special  difficulties  are  met  with  in  controlling 
the  sequence  of  the  letter-making  movements?  Compare 
pages  175-6,  and  Chapter  XIV. 

14.  What  special  devices  have  teachers  of  typewriting 
used  to  aid  learners  in  overcoming  the  special  difficulties 
which  the  control  of  this  task  presents? 

15.  What  specific  things  should  each  student  learn  about 
the  manipulation  of  his  machine? 

16.  Discuss  the  importance  of  acquiring  finger  dexterity 
and  better  motor  control.  (Compare  also,  Chapter  XXIII.) 

17.  How  is  correct  technique  related  to  accurate  and  ready 
motor  control? 

18.  In  what  ways  is  the  matter  of  maintaining  a  correct 
position  at  the  machine  and  correct  form  in  the  use  of  the 
fingers  and  hands,  related  to  the  formation  of  correct  habits 
of  controlling  them  in  typewriting? 

19.  Why  do  rhythm  drills  and  the  use  of  phonographic 
records  aid  learners  in  initiating  and  controlling  the  proper 
finger  movements  involved  in  typing? 
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CHAPTER  X 


HABITS  OF  ALL  ORDERS  AND  KINDS 
WHICH  LEARNERS  OF  TYPE¬ 
WRITING  ACQUIRE 

Progress  in  learning  to  typewrite  is  made  by  learning 
to  handle  each  of  the  problems  enumerated  in  the  pre¬ 
ceding  chapter  in  a  more  efficient  and  economical  way. 
This  is  accomplished  by  developing  two  groups  of 
habits,  the  possession  of  which  enables  their  owners  to 
initiate  and  control  all  necessary  responses  with  increas¬ 
ing  efficiency  as  the  learning  proceeds,  (i)  Habits  of 
manipulation,  a  group  of  psycho-physical  habits  which 
give  direct  control  over  the  various  tasks  which  the 
problem  of  writing  presents.  (2)  Habits  of  control,  a 
set  of  more  purely  mental  habits  that  enable  a  learner 
to  deal  more  and  more  successfully  with  the  various 
tasks  which  the  problem  ot  learning  to  typewrite  presents. 

I.  HABITS  OF  MANIPULATION 

(/)  Letter-Making  Habits 

The  habits  which  give  direct  control  over  the  manipu¬ 
lation  of  the  keyboard  are  of  various  kinds  and  grades, 
ranging  from  the  simplest  responses  made  by  a  beginner 
to  the  most  complex  heirarchy  of  psycho-physical  habits 
used  by  the  world’s  champion  typist.  In  beginning  to 
write  by  the  touch  method,  for  example,  a  linkage  is 
established  between  the  sight  of  each  letter  in  the  copy, 
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or  its  mental  equivalent  (some  form  of  actual  or  incip¬ 
ient  mental  spelling)  and  the  thought  or  image  of  the 
exact  position  of  the  key  to  be  struck.  But  this  is  only 
a  preliminary  step  in  the  process  of  moving  the  proper 
linger  to  the  corresponding  key.  -The  process  of  men¬ 
tally  locating  the  key  is  only  a  means  employed  to 
locate  it  with  the  appropriate  finger  and  must  give  rise 
to  certain  other  psycho-physical  processes  that  are  used 
to  initiate  and  direct  the  appropriate  finger  movements 
in  a  later  stage  of  practice.  This  process  of  locating 
each  key  with  the  correct  finger  and  hand  represents,  in 
the  beginning,  a  very  difficult  and  roundabout  pro¬ 
cedure  for  all  learners  and  must  take  place  for  each 
letter  before  or  while  the  final  movement  for  striking  the 
key  is  made. 

In  the  earliest  writing  of  undirected  beginners  five 
distinct  steps  are  required  to  make  a  letter  on  the 
machine:  (i)  Fixing  the  letter  in  mind;  (2)  pronounc¬ 
ing  it  or  initiating  the  letter-making  movement;  (3) 
mentally  locating  the  corresponding  key  on  the  key¬ 
board,  which  starts  (4)  the  process  of  locating  it  with 
the  proper  finger  and  hand;  (5)  again  pronouncing  the 
letter  either  actually  or  incipiently  before  or  while  the 
correctly  located  key  is  being  struck. 

By  the  principle  of  negative  adaptation  and  the 
action  of  conditioning  stimuli,  this  five-fold  process  of 
making  each  letter  is  “short-circuited”  and  the  five 
steps  combined  into  one  unitary  response  as  the  prac¬ 
tice  proceeds.  When  this  ability  has  been  acquired,  the 
mere  sight  of  a  letter  in  the  copy,  or  its  mental  repre¬ 
sentation,  the  spelling,  calls  up  at  once  the  one  correct 
letter-making  movement  required  to  write  it,  which  can 
now  be  guided  while  it  is  made,  merely  by  attending 
closely  to  its  motor-tactual  “feel.”  When  this  has  been 
accomplished,  a  letter-making  habit  has  been  originated. 
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It  needs  only  to  be  improved  and  fixed  by  much  correct 
practice  to  give  the  learner  perfect  control  over  the 
process  cf  making  the  letters  one  at  a  time. 

In  the  course  of  the  practice,  steps  one,  two  and  three 
of  this  earliest  method  of  locating  each  key,  are  com¬ 
bined  by  learning  the  keyboard.  Steps  four  and  five 
are  also  fused  as  soon  as  the  learner  acquires  some  skill 
in  the  use  of  right  methods  of  fingering  the  keyboard. 
Finally,  the  mere  thought  or  sight  of  the  letter  in  the 
copy  gives  rise  to  the  one  correct  letter-making  move¬ 
ment,  which  can  now  be  controlled  both  as  to  direction 
and  distance  while  made.* 1 

(2)  Syllable  and  Word  Habits 

As  letter  habits  are  improved  and  finally  mechanized 
by  use,  a  habit  of  reacting  directly  and  in  a  unitary  way 
to  certain  groups  of  letters  composing  familiar  syllables 
and  oft  recurring  words  is  acquired,  improved,  and 
finally  fixed  for  all  familiar  syllables  and  words.  In  the 
course  of  the  practice,  the  separate  letter-making  move¬ 
ments  required  to  write  these  syllables  and  words  come 
to  be  controlled  as  a  group,  the  separate  responses 
becoming  fused  into  one  unitary  response  in  the  same 
general  manner  as  were  the  five  steps  required  to  make 
each  letter  in  the  earliest  stage  of  writing.  The  indi¬ 
vidual  letter-making  movements  do  not  represent  single 

1  It  is  the  writer’s  belief  that  the  earliest  practice  of  begin¬ 
ners  should  be  planned  in  such  a  way  that  they  would  learn 
to  locate  the  keys  by  attending  to  the  motor-tactual  image 
of  the  finger  movements  required  to  locate  and  strike  them. 

1  his  would  simplify  one  of  the  most  difficult  problems  which 
learners  of  typing  must  solve  in  the  earliest  stage  of  writing, 
and  aid  in  developing  more  accurate  finger  control  for  the 
higher  levels  of  skill.  For  a  detailed  account  of  how  this 
habit  is  formed  see  the  writer’s  study,  The  Psychology  of 
Skill,  Chapter  III,  "I  he  Gregg  Pub.  Co. 
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and  isolated  movements,  but  always  a  series  of  closely 
related  movements  because  the  letters  follow  each  other 
in  a  fixed  order  in  the  writing  of  sentences  and 
words.  This  makes  it  possible,  as  the  individual  letter¬ 
making  movements  begin  to  need  less  and  less  attentive 
direction,  to  “short-circuit”  the  process  of  controlling 
them  and  to  begin  to  react  to  several  of  them  at  once. 
By  the  same  principle  of  negative  adaptation  and  condi¬ 
tioning  stimuli,  which  operated  in  producing  the  letter 
by  letter  method  of  control,  the  learners  develop  a 
method  of  control  which  enables  them  to  handle  an 
entire  syllable  or  word  by  making  one  unitary  response 
to  the  group  of  letters  taken  as  a  whole. 

When  the  mere  sight  of  such  a  syllable  or  word  in  the 
copy  or  its  actual  or  incipient  pronunciation  gives  rise 
to  the  series  of  letter-making  movements  required  to 
write  it  on  the  machine,  the  movements  being  guided, 
both  as  to  sequence  and  correctness  of  stroke,  by  the 
sensations  aroused  by  the  previous  movements  in  the 
series,  a  syllable  or  word  habit  has  been  formed.  It 
needs  only  to  be  improved  and  mechanized  by  the  prin¬ 
ciple  of  positive  adaptation  and  the  lazv  of  effect  to  make 
the  acquisition  of  this  order  of  habit  complete. 

As  soon  as  these  word  habits  have  been  acquired,  the 
syllable  or  word  becomes  the  unit  for  attention  and  can 
be  reacted  to  as  a  whole,  in  the  same  general  manner  as 
were  the  letters  at  the  letter-association  level,  or  as 
were  the  individual  steps  in  the  process  of  making  each 
letter  in  the  earliest  stage  of  the  practice.  But  in  devel¬ 
oping  this  higher-order  habit  the  learner  must  first 
watch  every  step  in  the  unified  word-response.  Later, 
the  response  can  be  directed  more  generally,  the  entire 
group  of  letter-making  movements  being  controlled  both 
as  to  sequence  and  correctness  by  attending  to  the 
group  of  movements  taken  as  a  whole. 
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(3)  Special  Phrase  and  Higher  Language  Habits 

With  further  increase  in  skill,  a  still  higher  order  of 
habit  is  developed,  one  which  enables  a  learner  to  con¬ 
trol  certain  groups  of  words  as  he  formerly  controlled 
his  reactions  to  isolated  letters  and  to  familiar  syllables 
and  words.  1  hat  is  to  say,  certain  groups  of  words 
become  linked  together  so  closely  that  they  can  be 
reacted  to  in  a  way  similar  to  the  control  formerly  given 
to  the  making  of  individual  letters,  or  to  the  writing  cf 
familiar  syllables  and  words.  But  in  the  handling  of 
such  a  series  of  words  they  must  first  be  pronounced  in 
a  characteristic  way,  and  various  groups  of  movements 
watched  in  detail.  Later,  as  syllable  and  word  habits 
become  more  numerous  and  better  fixed,  the  handling 
of  such  a  group  of  words  is  no  more  of  a  problem  for  the 
learner  than  was  once  the  individual  letter,  or  later  the 
syllable  or  word. 

(4)  General  Nature  of  These  Typewriting  Habits 

Learning  to  typewrite  involves,  therefore,  the  acqui¬ 
sition  of  an  array  of  psycho-physical  habits  which  are 
related  to  each  other  in  a  definite  way.  The  learner 
first  acquires  the  ability  to  take  successfully  each  of  the 
five  steps  required  to  make  a  letter.  When  this  letter- 
by-letter  method  of  writing  has  become  sufficiently 
improved  and  fixed,  a  higher-order  habit  comes  into 
existence.  I  his  syllable  or  word  habit  is  formed  by 
combining  the  letter-by-letter  responses  exclusively 
used  in  an  earlier  stage  of  skill.  That  is  to  say,  the 
letter  habits  are  used  as  elements  in  forming  the  syllable 
and  word  habits.  And  when  syllable  and  word  habits 
have  been  developed  and  sufficiently  fixed,  they  in  turn 
become  elements  in  the  next  higher-order  habit  to  be 
formed,  though  they  are  dependent  for  their  own  effi- 
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ciency  upon  the  letter  habits  whose  perfection  makes 
the  unitary  response  to  a  syllable  and  word  possible. 

In  a  word,  learning  to  manipulate  a  typewriter  con¬ 
sists  of  developing  a  hierarchy  of  habits  of  the  exact 
type  which  Bryan  and  Harter1  described  for  telegraphy. 
And  it  is  significant  to  note  that  while  letter  habits 
tend  to  lose  themselves  in  the  formation  of  syllable 
and  word  habits,  and  the  latter  to  lose  themselves  in 
the  development  of  the  phrase  habits  used  by  experts, 
each  of  these  habits  continues  to  have  sufficient  physio¬ 
logical  unity  to  enable  a  typist  to  make  each  letter 
and  word  correctly  on  the  machine. 

(5)  Acquiring  Habits  of  Correct  Touch  and  Movement 

In  the  development  of  this  hierarchy  of  psvcho- 
physical  habits  the  sensations  which  come  from  the 
movements  themselves  play  a  most  important  role, 
both  for  initiating  the  individual  letter-making  move¬ 
ments  and  in  controlling  their  proper  sequence  and  cor¬ 
rectness.  By  no  device  can  any  of  these  movements  be 
omitted.  Each  movement  must  be  accurately  con¬ 
trolled,  both  as  to  sequence  and  accuracy  of  reach,  by 
means  of  the  kinaesthetic  sensations  which  are  aroused 
by  the  movements  themselves.  In  the  letter  associ¬ 
ation  stage  of  writing,  this  “motor-tactual  feel”  of  the 
individual  movements  must  be  carefully  attended  to  bv 
the  learner  to  direct  them  properly.  In  the  syllable 
and  word  association  stage  of  writing,  the  “feel”  of  the 
group  of  movements  required  to  write  a  syllable  or 
word  must  be  carefully  attended  to,  hrst,  in  detail, 
later,  more  and  more  schematically.  The  sensations 
aroused  by  the  previous  movements  in  the  series  finally 
come  to  initiate  the  following  movements,  as  is  done 

1  Bryan,  W.  L.,  and  Noble  Harter,  Psychological  Reviezv, 
Vol.  VI,  p.  545  f,  1898. 
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in  ordinary  running  or  walking  when  these  feats  have 
been  learned. 

This  fact  emphasizes  the  importance  of  developing 
from  the  start  a  proper  method  of  touch  and  control. 
Just  what  this  habit  signifies  by  way  of  improved  con¬ 
trol  over  the  mental  direction  of  these  letter-making 
movements,  is  shown  in  Figure  14,  page  131.  This 
shows  how  syllable  and  word  habits  are  formed  by 
eliminating  many  of  the  steps  formerly  required  to 
make  the  letter-making  movements.  It  also  explains 
why  special  attention  must  be  given  by  all  learners  to 
the  development  of  perfect  touch  and  technique,  and 
will  help  the  reader  to  understand  why  a  learner  is  able 
to  inmate  and  control  the  individual  responses  required 
to  write  words  and  phrases  as  he  once  controlled  a 
single  letter-making  movement.1 

(6)  Accurate  Reading  of  the  Copy 

Learners  must  also  form  the  habit  of  reading  their 
copy  accurately  and  in  a  way  which  facilitates  more 
and  more  the  making  of  correct  responses  to  the  various 
groups  of  letters  and  words  to  be  written.  Many 
learners,  because  of  improper  control  over  eye  move¬ 
ments,  or  because  of  their  inability  to  see  letters  and 
words  clearly  and  quickly,  make  many  mistakes  in 
observing  their  copy. 

To  insure  success  in  the  solution  of  this  problem, 
they  should  be  required  from  the  start  to  keep  their 
eyes  sharply  and  continuously  focused  on  the  copy. 
They  should  never  be  allowed  to  look  at  the  machine 
while  writing.  This  will  not  only  prevent  the  omission 
or  repetition  of  portions  of  the  copy,  but  will  aid  them 
in  making  this  important  step  in  the  writing  process 

Compare  on  this  point  Chapters  XII  and  XIX  explain¬ 
ing  how  typewriting  habits  are  originated  and  finally  fixed. 
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most  helpful  for  initiating  and  controlling  the  particu¬ 
lar  groups  of  movements  that  must  be  made  to  write 
the  copy  on  the  machine.  If  this  be  done,  the  learner 
will  be  compelled  from  the  start  to  direct  his  fingers 
and  hands  by  the  kinaesthetic  sensations  aroused  by 
the  letter-making  movements,  or  in  the  way  that  these 
movements  must  eventually  be  controlled.  It  also  aids 
in  concentrating  attention  on  the  essential  details  of 
the  work,  a  process  which  facilitates  the  fixing  of  all 
the  habits  to  be  acquired. 

2.  SPECIAL  HABITS  OF  CONTROL  DEVELOPED  IN 
THE  COURSE  OF  THE  PRACTICE 

Besides  the  habits  of  manipulation,  or  more  purely 
typewriting  habits  described  above,  our  undirected 
learners  acquired  in  the  course  of  their  practice  certain 
habits  of  control  which  enabled  them  to  deal  more  and 
more  successfully  with  the  many  special  problems 
which  the  task  of  learning  to  typewrite  presents. 

Five  distinct  types  of  this  sort  of  adaptation  were 
noted  in  our  job  analysis  of  the  learning  process:  (i) 
All  learners  made  progress  in  learning  to  solve  the  par¬ 
ticular  type  of  problems  which  the  task  of  learning  to 
typewrite  presents.  Among  other  things  they  learned 
how  to  develop  more  and  more  efficiently  the  various 
orders  of  habits  which  constitutes  a  typist’s  skill.1  (2) 
They  also  learned  how  to  meet  more  and  more  success¬ 
fully  the  many  special  difficulties  which  the  task  of 
learning  presents.  (3)  They  learned  the  importance  of 
acquiring  and  maintaining  a  helpful  attitude  towards 
the  work  and  took  definite  steps  towards  developing 
and  maintaining  it  throughout  their  practice.  (4)  They 
learned  to  keep  attention  focused  more  sharply  on  the 

1  Compare  on  these  points  our  original  investigation, 
The  Psychology  of  Skill,  Ch.  V,  Gregg  Pub.  Co. 
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writing  as  a  whole,  negatively  adapting  themselves  to 
everything  except  the  work  to  he  done.  Finally,  (5) 
they  learned  how  to  apply  their  attention  and  ener¬ 
gies  more  effectively  to  the  correct  details  of  the  work, 
learning  thereby  to  use  their  powers  always  in  a  more 
efficient  and  economical  way  as  the  practice  proceeded. 

But  more  important  than  enumerating  and  describ¬ 
ing  the  vanous  habits  which  all  learners  of  typewriting 
acquire,  is  the  matter  of  determining  how  these  neces¬ 
sary  habits  are  originated  and  fixed.  If  we  wish  to 
direct  the  learners  of  this  art  in  the  most  effective  way, 
we  must  determine  the  order  in  which  these  necessary 
habits  are  formed  and  the  way  in  which  they  are  im¬ 
proved  and  finally  fixed  as  the  learning  proceeds.  We 
shall,  therefore,  next  proceed  to  describe  and  evaluate 
some  of  the  results  which  our  analysis  revealed  on  both 
these  points. 

QUESTIONS  AND  EXERCISES 

1.  W  hat  does  skill  in  typing  really  represent? 

2.  \\  hat  two  types  of  habits  are  acquired  by  learners  of 
typewriting? 

3.  What  habits  give  direct  control  over  the  manipulation 
of  the  keyboard? 

4.  What  is  meant:  (a)  By  a  letter-habit;  (b)  a  syllable 
or  word  b  a  bit ;  (c)  a  phrase  habit? 

5.  How  are  letter  habits  formed?  Syllable  and  word 
habits? 

6.  How  are  letter  habits  related  to  syllable  and  word 
habits?  1  he  latter  to  phrase  habits? 

7-  What  changes  occur  in  the  learner’s  method  of  con¬ 
trolling  the  movements  involved  in  writing  when  word  and 
phrase  habits  are  being  formed? 

8.  What  is  meant  by  acquiring  habits  of  correct  touch  and 
movement  ? 

9.  Just  how  are  these  necessary  habits  of  controlling  the 
fingers  acquired? 
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10.  In  establishing  these  habits  what  role  is  played  by  the 
sensations  that  come  from  the  movements  themselves  and 
from  touching  the  keys?  What  does  this  tell  a  teacher  about 
the  importance  of  always  occupying  the  same  position  at 
the  machine  and  making  the  letter-making  movements 
always  in  exactly  the  same  way? 

11.  Why  is  it  important  to  form  the  habit  of  accurately 
reading  the  copy  written?  What  happens  if  sufficient  atten¬ 
tion  is  not  given  to  the  copy? 

12.  What  special  habits  of  control  are  normally  developed 
in  the  course  of  learning  to  typewrite? 

13.  What  help,  for  teachers,  may  be  obtained  from  an 
understanding  of  how  all  necessary  habits  are  acquired  and 
finally  fixed  ? 

14.  Of  what  advantage  is  it  to  a  teacher  to  know  the 
order  in  which  these  habits  are  naturally  developed  and  fixed? 
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ORDER  IN  WHICH  TYPEWRITING 
HABITS  ARE  ACQUIRED 

It  is  possible  to  learn  to  typewrite  by  practicing  first 
on  the  alphabet  or  on  groups  of  isolated  letters  until  all 
letter  habits  are  established,  then  begin  practicing  on 
words,  developing  word  habits  of  every  sort  by  writing 
lists  of  isolated  words,  and  finally  when  large  numbers  of 
such  word  habits  have  been  formed  to  begin  combining 
them  by  writing  sentences  which  are  later  combined  in 
writing  connected  discourse.  1  he  learner  may,  on  the 
other  hand,  begin  his  practice  on  isolated  words,  devel¬ 
oping  letter  habits  incidentally  while  writing  these  dis¬ 
connected  words,  the  practice  being  continued  until 
most  word  habits  are  developed  and  permanently  fixed. 
Or  it  is  possible  to  learn  to  typewrite  in  a  way  that  will 
develop  all  these  orders  of  habits  at  once  by  writing 
regular  sentences  and  paragraphs  from  the  start,  devel¬ 
oping  the  various  letter  and  word  habits  more  or  less 
incidentally  while  copying  connected  discourse. 

1  eachers  of  typewriting  and  the  best  typewriting 
schools  have  used  all  three  of  these  methods  in  varying 
combinations  in  the  exercises  which  they  have  arranged 
for  their  pupils.  How  do  these  typewriting  habits  nor¬ 
mally  develop  as  skill  is  acquired,  and  how  should  t lie 
practice  of  learners  be  directed  to  yield  t he  most  eco¬ 
nomical  and  permanent  results  for  the  formation  and 
mechanization  of  all  these  habits? 

Bryan  and  Harter,  in  their  study  of  learning  the 
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telegraphic  language,  found  that  from  an  early  period 
in  the  practice  of  telegraphy,  letter,  word,  and  higher 
language  habits  make  gains  simultaneously  but  not 
equally.  A  student  of  telegraphy  was  tested  each  week 
(a)  on  his  rate  of  receiving  letters,  the  letters  not  mak¬ 
ing  words;  (b)  on  his  rate  of  receiving  letters  making 
words,  the  words  not  making  sentences;  (c)  on  his  rate 
of  receiving  letters  making  words,  the  words  making 
sentences. 

Their  results  are  given  in  Figure  15,  and  show  “that 
for  many  months  the  chief  progress  of  the  learners  is 
due  to  the  gains  made  in  the  development  of  letter  and 
word  habits,  that  the  rate  of  receiving  sentences  is, 
during  this  period,  mainly  determined  by  the  rate  of 
receiving  letters  and  words,  and  that  the  rapid  gain  in 
the  higher  language  habits  does  not  begin  until  letter 
and  word  habits  are  well  fixed.”  This  objective  result 
was  supported  by  introspective  evidence  collected  from 
operators  who  stated  that  in  the  first  days  of  their 
learning  they  were  compelled  to  attend  to  letters.  In 
the  first  months  they  attended  to  words.  Only  when 
all  necessary  habits,  high  and  low,  had  become  auto¬ 
matic  were  they  able  to  rise  to  the  freedom  and  speed 
of  an  expert. 

That  all  orders  of  habits  acquired  in  learning  teleg¬ 
raphy  make  gains  simultaneously  was  shown  by  the 
fact  that  from  the  point  where  the  curves  diverge,  each 
separate  curve  (letter,  word,  and  connected  discourse 
curve)  continues  to  rise.  But  the  connected  discourse 
curve  begins  to  rise  very  rapidly  at  this  point  while  the 
letter  and  word  curves  continue  to  rise  but  slowly. 
Bryan  and  Harter  conclude  (1)  “that  by  no  device  is  it 
possible  to  gain  freedom  in  using  the  higher  language 
units  until  the  lower  have  been  so  well  mastered  that 
attention  is  not  diverted  by  them;  and  (2)  that  it  is 
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nevertheless  wise  at  all  stages  to  practice  with  the  high¬ 
est  language  units  possible,  and  thus  learn  all  the  units 
in  their  proper  setting.”1 

This  is  in  complete  harmony  with  the  results  obtained 
in  our  job  analysis  of  learning  to  typewrite,  which 
showed  that  letter  and  word  habits  in  typewriting  are 
best  mechanized  in  and  through  their  use  in  the  writing 
of  sentences  or  when  used  as  elements  in  the  exercise  of 
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Weeks  of  Practice 

Fig.  15.  Progress  made  in  receiving  letters,  words,  sentences 
in  telegraphy.  (After  Bryan  and  Harter.) 

a  higher  order  habit.  But  these  higher  order  habits 
cannot  be  used  successfully  until  the  elemental  habits 
have  been  sufficiently  fixed  to  permit  such  freedom  in 
their  use.  In  other  words  letter  habits  must  be  devel¬ 
oped  up  to  a  certain  point  before  the  learner  is  able  to 
react  in  a  unified  way  to  a  group  of  letters  composing 

1  Bryan  and  Harter,  Psychological  Review,  Vol.  VI,  1898, 
PP-  356-3 57- 
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a  familiar  word,  and  word  habits  must  be  fairly  well 
fixed  before  a  learner  can  successfully  react  to  a  series 
of  words  taken  as  a  group.1 

1.  NORMAL  ORDER  OF  DEVELOPING  TYPE¬ 

WRITING  HABITS 

Our  detailed  analysis  of  how  each  task  involved  in 
typewriting  was  performed,  checked  up  by  accurate 
objective  data  showing  everything  that  our  learners  did, 
showed  conclusively  that  all  typewriting  habits  make 
gains  together,  and  that  the  best  way  to  perfect  letter 
habits  is  in  and  through  their  use  in  writing  connected 
discourse.2  But  when  this  is  done,  great  care  must  be 
exercised  to  fix  the  elemental  habits  sufficiently  well  to 
enable  the  learner  to  combine  them  into  a  higher  mode 
of  response.  Our  results  showed  that  no  real  gains  can 
be  made  in  the  development  of  word  or  phrase  habits, 
except  as  the  elemental  habits  which  compose  them  are 
becoming  accurately  fixed.  This  can  best  be  done  by 
practicing  them  in  the  combinations  found  in  the  writ¬ 
ing  of  actual  sentences  and  words.  Our  experimental 
results  forced  the  conviction  that  all  orders  of  type¬ 
writing  habits  should  be  practiced  together  as  far  as 
this  is  possible  and  that  all  the  units  should  be  learned 
in  their  proper  language  setting. 

2.  TYPES  OF  PRACTICE  THAT  WILL  YIELD 

THE  BEST  RESULTS 

The  most  important  practical  question  is,  therefore, 
how  this  may  best  be  done.  The  task  of  a  teacher  is  to 

1  The  situation  of  a  learner  is  simply  this.  His  response 
to  a  word  taken  as  a  whole  is  made  by  combining  the  indi¬ 
vidual  letter  responses  in  a  certain  way.  Until  these  letter- 
habits  are  sufficiently  fixed  to  make  this  possible,  they  can, 
of  course,  not  be  combined  to  form  a  higher-order  habit. 

2  This  establishes  these  letter  habits  in  the  exact  way  that 
they  must  be  used  in  writing  sentences  and  words. 
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provide  at  each  stage  of  advancement  such  exercises 
and  directions  for  his  learners  as  will  enable  them  to 
make  the  most  economical  adjustment  in  regard  to  this 
problem,  so  that  each  order  of  habit  to  be  acquired  will 
be  developed  in  a  way  which  will  insure  the  greatest 
amount  of  economy  and  effectiveness  in  developing  the 
highest  order  of  habits  to  be  formed.1 

The  following  practical  questions  are  suggested  by 
these  facts:  (1)  How  much  practice,  if  any,  is  needed  on 
isolated  letters  and  on  special  letter  combinations  to 
establish  letter-habits  before  they  can  be  successfully 
combined  in  the  writing  of  words?  (2)  Is  it  better  to 
practice  on  isolated  words  and  on  practice  sentences 
when  word  habits  are  being  developed,  or  on  connected 
discourse?  How  should  this  practice  on  isolated  sen¬ 
tences  and  on  disconnected  words  be  distributed?  (3) 
How  may  the  associations  between  words  best  be  estab¬ 
lished,  (a)  by  writing  practice  sentences,  (b)  by  writing 
connected  discourse,  or  (c)  by  some  practice  on  both? 
(4)  Would  it  be  better  to  practice  exclusively  on  para¬ 
graphs  and  connected  discourse  from  the  start?  Or 
should  a  teacher  combine  these  several  methods  in 
various  ways  at  different  stages  of  advancement?2 

1  Wherever  the  formation  of  a  new  habit  in  learning 
depends  upon  the  proper  perfection  and  mechanization  oi 
habits  previously  learned  in  the  practice,  we  have  a  critical 
situation  for  the  learner  whose  natural  tendency  is  to  assume 
a  freedom  in  the  use  of  these  elemental  habits  which  he  has 
not  yet  earned.  He  tends  to  neglect  or  slight  the  long  period 
of  practice  required  to  permanently  fix  the  elemental  habits 
so  they  can  be  freely  and  correctly  used  as  elements  in  the 
higher  order  habit.  We  shall  call  special  attention  to  this 
point  later  on. 

2  It  is,  of  course,  possible  to  practice  letter  associations  in 
the  writing  of  actual  words,  as  must  be  done  in  the  earlier 
stages  of  learning.  It  is  also  possible  to  develop  word  asso¬ 
ciations  by  writing  words  arranged  in  sentence  form  or  even 
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Future  studies  must  determine  the  amount  of  each 
kind  of  practice  that  will  yield  the  best  results,  and  the 
experience  of  teachers  of  typewriting  will  help  them 
decide  which  of  these  methods  should  be  used. 

The  practice  on  isolated  letters,  on  particular  words, 
and  on  practice  sentences,  generally  required  by  teachers 
of  typewriting,  tends  to  insure  a  mastery  of  the  lower- 
order  habits.  It  also  tends  to  counteract  the  normal 
tendency  found  among  learners  to  assume  a  freedom 
of  control  over  the  keyboard  which  they  have  not  yet 
earned,  a  tendency  which  must  be  successfully  counter¬ 
acted  if  the  learner  is  to  continue  to  improve.  The  use 
of  technical  drills  also  favors  the  acquisition  of  proper 
habits  of  touch  and  movement  which  enable  a  learner  to 
make  his  letter-making  strokes  in  a  more  uniform  and 
more  rhythmical  way.  The  practice  on  isolated  letters 
and  words  also  gives  an  opportunity  for  hxing  any  difficult 
letter  or  word  combinations  which  may  need  special 
attention  because  of  their  unusual  difficulty.  It  seems 
to  be  economical  to  master  such  difficult  spots  by  spe¬ 
cial  practice.  It  also  prevents  over-learning  on  the 
easier  combinations  of  letters  and  words  and  enables 
learners  to  make  all  their  strokes  in  a  smoother  and 
more  even  manner  both  as  regards  intensity  and  time.* 1 

But  continued  and  indiscriminate  practice  on  the 
alphabet'2  or  on  technical  drills  is  a  very  doubtful  pro¬ 

in  connected  discourse.  The  only  question  is,  can  a  learner’s 
responses  be  sufficiently  controlled  to  form  these  necessary 
habits  in  this  normal  and  psychological  way? 

1  The  same  thing  holds  in  the  acquisition  of  skill  in  playing 
any  musical  instrument.  Harold  Bauer  not  only  spent  extra 
time  practicing  the  difficult  measures  in  his  musical  scores 
but  reviewed  these  mentally,  when  away  form  the  piano,  to 
fix  them.  (See  W.  F.  Book,  Psychology  of  Skill,  Ch.  V,  3.) 

2  Miss  Owen  recommends  practice  on  writing  the  alphabet 
backwards  until  it  can  be  written  in  this  way  as  smoothly 
and  quickly  as  forwards. 
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cedure  because  it  deprives  a  learner  of  the  help  which 
comes  from  reacting  to  these  letters  and  words  in  the 
way  he  must  react  when  he  writes  from  regular  copy.1 
Practice  on  materials  of  the  latter  sort  wall  insure  the 
development  of  the  highest  order  of  habits  that  can  be 
successfully  used  at  the  time  and  so  forces  the  develop¬ 
ment  of  these  higher  methods  of  control  as  rapidly  as 
they  can  be  successfully  used.  It  is  the  writer’s  belief 
that  with  ordinary  care  a  learner  may  be  led  to  give 
enough  attention  to  letters  and  words  in  his  earlier  prac¬ 
tice  to  fix  these  habits  permanently  while  writing  con¬ 
nected  discourse.  But  this  should  not  be  interpreted  to 
mean  that  no  technical  drills  should  be  used  or  that 
there  should  not  be  some  practice  on  specially  arranged 
letter  and  word  combinations  for  the  purpose  of  fixing 
the  more  difficult  combinations  of  letters  and  words,  as 
well  as  to  prevent  over-learning  on  the  easier  combina¬ 
tions.  More  experimental  work  must,  however,  be  done 
to  ascertain  the  exact  kind  and  amount  of  special  prac¬ 
tice  which  will  yield  the  best  results.  The  best  teachers 
of  typewriting  have  already  found  methods  that  suc¬ 
ceed,  but  careful  tests  must  be  made  to  determine  the 
exact  kind  and  amount  of  such  practice  that  will  yield 
the  best  results. 

One  of  the  chief  problems  of  the  teacher,  therefore, 
becomes  that  of  providing  at  each  level  of  skill  the  kind 
of  exercises  which  his  learners  need  to  develop  in  the 
most  effective  and  permanent  way,  all  the  habits  to  be 
formed  and  used  at  that  stage.  And  sinco  it  is  possible 
to  determine  with  considerable  accuracy  what  stage  of 
advancement  a  learner  is  in  at  any  particular  period  of 
practice  and  to  ascertain  what  order  of  habits  should 

‘Compare  on  this  point  section  4  in  Chapter  XII.  Also 
chapter  on  Role  of  Habit  in  Learning  to  Typewrite,  Chapter 
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be  primarily  used  and  fixed  at  that  stage,  it  is  possible 
not  only  to  arrange  the  kind  of  practice  which  a  learner  j 
needs,  but  to  give  the  kind  of  direction  which  he  needs 
to  obtain  the  best  results  for  fixing  the  particular  group 
of  habits  being  formed  and  fixed  at  that  level  of  skill,  i 
A  learner  may  even  be  shown  by  objective  data  and 
proofs  why  an  extra  amount  of  special  practice,  with 
attention  carefully  directed  to  controling  the  sequence  ; 
of  the  letter-making  movements,  is  needed  to  fix  word  \ 
habits  sufficiently  well  to  be  combined  into  a  higher 
mode  of  response.  The  same  may  be  done  for  the  tech-  ! 
nica!  drills  used  to  fix  the  more  difficult  combinations  of  | 
letters  and  words,  or  the  drills  used  to  develop  finger 
dexterity. 

But  a  problem  of  still  more  theoretical  and  practical 
significance  than  the  order  in  which  typewriting  habits 
are  developed,  is  to  determine  how  they  are  originated, 
how  the  more  effective  methods  of  response  come  to  be 
selected  by  the  learners  as  the  slower  and  more  ele¬ 
mental  methods  of  responding  to  the  task  are  eliminated 
or  left  behind,  and  how  these  habits  are  improved  and 
finally  fixed  as  the  learning  proceeds.  These  problems 
will  next  be  considered  in  some  detail. 

QUESTIONS  AND  EXERCISES 

1.  In  what  different  ways  may  letter,  word  and  phrase 
habits  be  formed  in  learning  to  typewrite? 

2.  What  is  the  most  economical  order  of  developing  these 
habits?  Why? 

3.  What  kinds  of  practice  will  develop  these  necessary 
typewriting  habits  in  the  most  economical  way? 

4.  Why  is  it  necessary  to  practice  for  accuracy  most  of 
the  time  rather  than  for  speed? 

5.  Why  is  it  desirable  that  letter,  word,  and  phrase  habits 
be  practiced  in  their  proper  language  setting? 

6.  What  are  the  advantages  of  practicing  on  isolated  let- 
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teis  and  on  special  lists  of  words  or  practice  sentences? 
W  hat  are  the  disadvantages  of  such  practice? 

7.  Explain,  and  defend  or  criticise  the  following  statement: 

All  piactice  and  the  technical  drills  should  be  so  arranged 
and  conducted  that  the  elemental  habits  are  thoroughly 
fixed  and  combined  to  form  higher-order  habits  as  rapidly 
as  the  latter  can  be  successfully  used.” 

S.  What  sort  of  exercises  or  practice  will  enable  learners 
of  typewriting  to  fix  the  lower-order  habits  and  to  originate 
and  use  higher-order  habits  as  rapidly  as  the  latter  can  be 
successfully  used?_, 


CHAPTER  XII 

HOW  TYPEWRITING  HABITS  ARE 
ORIGINATED  AND  FIXED 


The  way  in  which  new  habits  are  originated  and  per¬ 
manently  attached  to  the  appropriate  stimulus  was 
fully  explained  in  Chapters  III  to  VI,  where  the  laws  of 
learning  were  described  and  the  elements  in  the  learning 
process  discussed.  The  habits  which  enable  a  typist 
to  manipulate  his  machine  in  writing  are  originated, 
selected,  improved  and  fixed  in  the  same  general  manner 
as  was  there  described.  We,  therefore,  need  to  set  forth 
here  only  the  facts  that  have  a  direct  theoretical  bearing 
on  the  origination  and  selection  of  habits  in  learning, 
and  those  that  have  important  practical  significance  for 
the  acquisition  of  skill  in  typewriting. 

I.  THE  ORIGINATION  OF  NEW  ORDERS  OF  HABITS 
IN  LEARNING  TO  TYPEWRITE 

The  first  successful  responses  made  by  learners  of 
typewriting  are  formed  by  combining  some  of  the  pre¬ 
viously  learned  methods  of  reacting  to  similar  situations 
which  the  learners  bring  with  them  to  the  task.  In  the 
beginning  a  learner’s  attention  and  energies  cannot  be 
applied  to  the  problem  of  writing  in  a  direct  or  effective 
way.  Under  the  influence  of  the  desire  to  succeed  with 
the  new  task,  there  is  called  up  a  mass  of  learned 
responses,  most  of  which  cannot  be  used  to  ad\  antage 
in  the  writing.  From  these  there  is  formed  by  the  prin¬ 
ciple  of  nc  gativc  adaptation,  and  by  the  action  of  toiuli- 
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tioning  stimuli ,  the  first  wasteful  responses  which  the 
learner  makes.  Throughout  the  course  of  the  learning 
a  sort  of  unconscious  struggle  for  existence  occurs  among 
many  modes  of  response,  spontaneously  called  forth  by 
the  task  of  writing  and  by  the  learner’s  intense  desire  to 
succeed.  From  these  are  selected  the  responses  which 
lead  most  directly  to  the  desired  result.  Most  of  these 
responses  are  entirely  useless,  and  many  of  the  habits 
used  in  the  earliest  stages  of  the  writing  must  be  elimi¬ 
nated  by  the  principle  o f  negative  adaptation  as  the  prac¬ 
tice  proceeds.  Others  are  combined  to  form  higher- 
order  habits  in  the  same  general  way  that  they  them¬ 
selves  were  originated  earlier  in  the  practice.  These 
higher-order  habits  are  then  worked  over  in  their  turn 
into  yet  higher  methods  of  work  by  the  same  process. 

1  he  following  facts  were  determined  by  our  original 
investigation  concerning  the  manner  in  which  these 
typewriting  habits  are  originated.1 

(1)  In  the  first  place  their  origination  and  use  involves 
making  a  negative  adaptation  to  the  more  inefficient 
methods  of  writing  used  by  the  learners  before  these 
more  economical  methods  of  reacting  are  invented. 

1  here  is  a  strong  tendency  for  learners  not  to  push  ahead 
and  invent  more  economical  methods  of  control  as  fast 
as  they  are  really  able  to  do  so,  but  to  continue  to  write 
on  a  plane  of  control  where  less  efficient  and  more  habit¬ 
ual  methods  are  used  because  they  are  easier.2  This 

1  The  exact  procedure  followed  by  undirected  learners  is 
set  fort  hi  in  detail  in  Chapter  111  of  the  writer’s  original 
study.  The  Psychology  of  Skill ,  The  Gregg  Pub.  Co. 

2  1  his  tendency  alternates  with  the  tendency  to  assume  a 
certain  freedom  which  has  not  been  earned,  to  push  ahead 
too  fast  and  to  neglect  details  that  have  not  yet  been  made 
automatic.  Either  tendency  is  fatal  to  progress  and  causes 
arrest  in  the  learner’s  advancement.  Compare  explanation 
of  plateaus  in  Psychology  of  Skill,  Chapter  IX. 
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tendency  greatly  reduces  a  learner’s  chances  for  origi¬ 
nating  better  methods  of  work.1 

(2)  It  was  also  determined  that  new  adaptations  in 
method  were  never  planned  for  in  advance  or  thought 
out  by  the  learners,  but  simply  fallen  into  by  them  while 
practicing  for  speed  and  when  their  mental  and  physical 
condition  was  favorable  for  taking  such  forward  steps. 
The  learners  simply  noticed  that  they  were  using  a  more 
efficient  way  of  reacting  to  their  task  and  thereafter 
purposely  adopted  it.2  As  one  of  the  subjects  expressed 
it,  “I  find  that  I  have  to  let  the  thing  do  itself.  When  a 
new  and  better  method  of  doing  the  work  is  noticed  and 
I  purposely  try  to  assist  in  making  the  adaptation  it 
usually  goes  wrong.” 

One  of  the  necessary  conditions  for  originating  such 
improved  methods  is  an  intense  desire  on  the  part  of  the 
learner  for  further  gains  and  a  keen  dissatisfaction  for 
all  previous  records.  Dissatisfaction  with  his  score 
makes  a  learner  vary  his  responses  indefinitely  or  until 
a  new  and  more  advantageous  mode  of  response  is 
acquired.  The  more  he  varies  his  responses  the  more 
apt  will  he  be  to  originate  a  more  advantageous  method 
of  dealing  with  some  particular  problem  which  the  writ¬ 
ing  presents. 


1  Bryan  and  Harter’s  “Study  of  Telegraphy  ”  showed  that 
65  per  cent  of  those  who  begin  to  study  telegraphy  get  dis¬ 
couraged  and  quit  when  they  reach  the  first  plateau,  because 
they  will  not  put  forth  the  necessary  effort  to  invent  new 
and  better  methods  of  work,  and  to  leave  behind  their  present 
habitual  but  inefficient  methods  of  work.  (Compare  “The 
Will  to  Learn,  an  Experimental  Study  of  Learning  Incen¬ 
tives,”  by  W.  F.  Book  and  Lee  Norvell,  Pedagogical  Semi¬ 
nary, ,  December,  1922,  especially  pp.  350-358.) 

2  Compare  Chapter  VII,  sections  showing  the  various  uses 
that  may  be  made  of  ideas  in  originating  new  modes  of 
response. 


HOW  NEEDED  HABITS  ARE  ACQUIRED  209 


Absolute  mastery  of  details  is  another  necessary  con¬ 
dition  for  the  development  of  the  most  skillful  methods 
of  work.  This  makes  it  possible  for  a  learner  to  origi¬ 
nate  and  use  higher-order  habits.  But  the  fact  that 
lower-order  habits  have  become  well  fixed  by  no  means 
guarantees  that  a  learner  will  invent  a  higher  method 
of  work.  It  was  clearly  determined  that  one  necessary 
condition  for  originating  a  higher-order  habit  is  supreme 
effort  carefully  applied  to  the  details  of  the  work  on  a 
good  day  when  all  associations  involved  in  the  writing 
have  been  carefully  revived  by  slower  practice  so  they 
will  work  easily  and  correctly.  (Compare  W.  F.  Book, 
The  Psychology  of  Skill,  Ch.  VII.) 

(3)  It  was  further  determined  that  the  more  economi¬ 
cal  modes  of  response  in  typing  become  harder  and 
harder  to  develop  as  skill  in  writing  is  increased:  (a) 
Because  a  word  or  phrase  habit  is  more  difficult  to 
originate  than  a  simpler  habit.  Most  learners  have  had 
little  or  no  experience  in  developing  such  higher-order 
habits,  because  most  persons  are  masters  of  nothing, 
(b)  The  learner’s  attention  in  these  more  advanced 
stages  of  practice  naturally  tends  to  slight  the  details 
of  the  work  because  the  writing  can  already  be  done 
very  well  without  complete  concentration.  It,  there¬ 
fore,  becomes  increasingly  difficult  to  eliminate  these 
simpler  and  better  learned  methods  of  writing  and  cor¬ 
respondingly  more  difficult  to  invent  new  and  better 
methods  of  work. 

(4)  V\  hat  is  still  more  significant  is  the  fact  that  as 
skill  in  the  art  increases  it  becomes  increasingly  more 
difficult  for  learners  to  concentrate  on  improvement  as 
such.  1  his  is  true  because  the  learners  already  can 
write  very  well  and  so  are  less  likely  to  feel  the  need  for 
further  improvement,  and  because  an  actual  negative 
adaptation  to  the  problem  of  learning  taken  as  a  whole 
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develops  as  the  practice  proceeds.  This  normal  tend¬ 
ency  must  be  successfully  counteracted  if  a  learner’s 
progress  is  not  to  be  arrested.  Miss  Owen  strongly 
urges  every  student  of  typewriting  to  aim  to  be  a 
world  champion.  “Even  though  you  do  not  succeed 
in  reaching  the  ladder’s  top,”  she  says,  “you  will  improve 
your  writing  one  hundred  per  cent  by  definitely  aiming 
to  be  a  world  champion.” 

(5)  Another  factor  which  was  found  to  affect  directly 
the  origination  of  more  economical  modes  of  response 
is  the  learner’s  belief  in  his  own  ability  to  improve.  The 
belief  that  he  has  reached  the  limits  of  his  improvement 
when  his  progress  becomes  more  difficult  and  slow,  must 
somehow  be  overcome,  as  must  also  the  increased  diffi¬ 
culty  encountered  by  making  negative  adaptations  to 
the  habits  so  successfully  used  at  the  lower  levels  of 
skill.  It  is  such  facts  as  these  that  help  us  to  understand 
why  most  persons  are  masters  of  nothing.  The  elements 
of  any  occupation  are  easily  learned;  few  succeed  in 
attaining  the  skill  of  an  expert  in  any  field. 

2.  SELECTING  THE  MORE  EFFICIENT  METHODS  OF 
WRITING  WHICH  LEARNERS  OF  TYPE¬ 
WRITING  INVENT 

All  new  and  better  methods  of  work  must  of  course 
be  selected  and  permanently  attached  to  the  desire  to 
write  if  progress  in  learning  is  made.  The  more  ade¬ 
quate  responses  are  selected  and  repeated  by  a  learner 
because  they  greatly  facilitate  his  task  and  enable  him 
to  do  what  he  desires  most  to  do;  namely,  to  write 
more  rapidly  and  correctly.  It  is  the  learner’s  interest 
in  his  own  improvement,  and  his  dissatisfaction  with 
his  present  record  that  enable  him  to  recognize  and 
select  the  new  adaptations  in  method  which  facilitate 
his  task.  Not  all  the  trial  and  error  responses  made  in 
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the  process  of  originating  the  necessary  typewriting 
habits  become  fixed  as  a  permanent  mode  of  response. 
Most  of  them  are  a  positive  hindrance.  Others  are  used 
merely  as  a  means  of  forming  correct  habits  for  that 
stage  of  skill.  They  must  therefore  be  eliminated  as 
soon  as  the  correct  response  is  originated. 

Progress  in  learning  to  typewrite  is  therefore  made 
(1)  bv  improving  each  correct  response  through  the 
elimination  of  all  its  useless  features,  and  (2)  by  elimi¬ 
nating  all  useless  responses  spontaneously  called  forth 
in  the  endeavor  to  originate  a  better  method  of  work. 

One  of  the  most  important  problems  in  any  investi¬ 
gation  of  learning  is  therefore  to  determine  how  and 
why  a  learner  varies  his  reactions  when  confronted  by  a 
situation  demanding  a  more  efficient  type  of  response, 
and  why  he  continues  the  process  until  a  correct 
response  is  originated.  It  is  also  important  to  see  why 
the  entire  series  of  trial  and  error  responses  is  not  fixed 
but  is  shortened  by  the  selection  of  the  more  favorable 
responses  which  become  permanently  attached  to  the 
appropriate  stimulus  as  the  learning  proceeds,  while  all 
wrong  and  the  less  efficient  responses  are  eliminated. 

The  reason  why  some  learners  vary  their  responses 
more  widely  and  more  successfully  than  others  already 
has  been  discussed  in  Chapters  III  and  IV.  As  was 
there  pointed  out,  the  particular  responses  which  a 
learner  makes  to  a  new  situation  or  problem  depend 
upon  his  hereditary  structure,  upon  his  native  tenden¬ 
cies  to  respond,  and  upon  his  previous  learning  or 
experience.  These  tie  one  learner  down  to  a  very  nar¬ 
row  round  of  trial  and  error  responses,  while  another 
will  be  very  prolific  in  the  variety  of  responses  which  he 
is  able  to  make. 

The  group  of  factors  that  make  one  learner  able  to 
vary  his  trial  responses  in  a  more  successful  way  than 
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another  is  generally  assumed  to  be  due  to  superior 
intelligence,  which  is  regularly  defined  as  the  ability  to 
make  a  successful  response  to  a  new  situation  or  prob¬ 
lem.  While  this  step  must  be  taken  in  every  instance 
of  learning  where  new  habits  are  formed,  we  cannot 
describe  in  detail  how  it  is  taken  in  any  instance  of 
learning  because  the  facts  have  not  been  ascertained. 
It  is,  therefore,  impossible  to  explain  how  learners  of 
typewriting  may  best  be  directed  in  this  particular 
respect. 

The  factors  which  enable  a  learner  to  eliminate  the 
many  wrong  responses  spontaneously  called  forth  by  his 
desire  to  succeed  are  better  known,  and  therefore  more 
easily  described.  The  most  important  factor  is  the  law 
of  effect.  Interest  in  improvement  or  the  learner’s  desire 
for  greater  speed  and  accuracy  in  writing  enables  him 
to  select  the  more  successful  responses  which  he  origi¬ 
nates  and  also  to  eliminate  the  useless  and  more  waste¬ 
ful  responses  which  he  makes.1  When  confronted  by  the 
problem  of  writing,  a  learner  simply  does  what  he  can 
to  make  correct  responses  on  the  machine.  When  a 
wrong  response  is  made,  he  instinctively  turns  away 
from  it,  because  the  result  is  not  satisfactory  for  his 
purpose.  This  makes  it  disagreeable  or  unpleasant,  a 
condition  which  favors  the  making  of  a  negative  adapta¬ 
tion  to  this  response;  but  to  every  reaction  which  proves 
successful,  the  learner  turns  instinctively  and  does  noth¬ 
ing  to  avoid  it,  because  it  is  successful  and  therefore 

1  This  desire  for  improvement  and  dissatisfaction  with 
present  records  also  keep  learners  from  slipping  back  onto 
the  lower  planes  of  work  occupied  before  this  new  mode  of 
response  was  originated  and  used.  Compare  on  this  point, 
“An  Experimental  Study  of  the  Will  to  Learn,”  by  W.  F. 
Book  and  Lee  Norvell,  Pedagogical  Seminary,  December, 
1922.  Especially  pp.  319-340,  350-361. 
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pleasant.  In  this  manner,  the  various  useless  responses 
called  forth  by  the  task  of  writing  are  eliminated  one 
by  one,  and  the  more  successful  responses  are  selected 
and  permanently  attached  to  the  desire  to  write. 

Until  such  a  correct  response  is  made  the  learner 
makes  many  wrong  and  wasteful  reactions,  but  he 
always  ends  by  making  the  correct  response  if  he  suc¬ 
ceeds  at  all.  Since  the  wrong  reactions  are  all  likely  to 
be  different,  because  the  learner  is  trying  out  various 
modes  of  response  in  his  efforts  to  originate  a  more  suc¬ 
cessful  method  of  work,  they  are  practiced  less  than  the 
correct  response  which  is  always  made  in  the  end.  This 
means  that  successful  responses  are  practiced  more  than 
any  of  the  wrong  ones,  a  situation  which  aids  in  fixing 
the  correct  response  because  it  is  through  the  repetition 
of  any  stimulus-response  mechanism  that  it  is  finally 
fixed. 

But  unless  a  learner  is  keenly  interested  in  making 
further  improvement  and  is  therefore  correspondingly 
annoyed  by  every  mistake,  many  wasteful  responses  and 
useless  elements  in  his  method  of  writing  will  be  retained 
and  will  keep  him  from  becoming  a  real  master  in  this 
field.  There  seems  to  be  only  one  thing  that  will  make 
a  learner  eliminate  an  uneconomical  mode  of  response 
and  make  him  continue  to  vary  his  reactions  until  a 
more  effective  type  of  reaction  is  originated;  namely, 
keen  dissatisfaction  with  his  present  score,  and  a  cor¬ 
respondingly  keen  interest  in  his  improvement  as  such. 
Kitson’s  seasoned  printers  promptly  invented  a  more 
efficient  and  economical  method  of  setting  type  as  soon 
as  a  bo  nus  system  was  put  into  operation  to  reward 
them  for  their  improvement.1 

1  See  “Experimental  Study  of  Learning  Incentives,”  W.  F. 
Hook  and  Lee  Norvell,  Pedagogical  Seminary,  December, 
1922,  pp.  308-09. 
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In  many  cases  of  learning,  such  innate  avoidance 
stimuli  cannot  be  supplied  or  used,  and  natural  incen¬ 
tives  for  improvement  become  very  difficult  to  supply. 
In  such  cases  the  directions  and  criticism  of  a  teacher 
must  be  used  to  compensate  for  the  incentives  to  learn¬ 
ing  which  nature  in  general  provides. 

3.  IMPROVING  THE  HABITS  ALREADY  FORMED 

We  have  elsewhere  described  how  a  newly  hatched 
chick  gradually  perfects  its  native  pecking  and  swal¬ 
lowing  reflexes  by  eliminating  all  useless  and  faulty 
features  of  this  response  until  it  is  able,  after  ten  days’ 
experience  and  practice,  to  pick  up  and  swallow  85  per 
cent  of  the  grains  of  food  it  attempts  to  eat,  whereas 
on  the  first  day  of  its  life  it  can  seize  and  swallow  only 
20  per  cent  of  what  it  attempts  to  eat.  In  like  manner, 
each  successful  response  which  a  learner  of  typewriting 
originates  in  the  course  of  his  practice  is  improved  while 
it  is  being  exercised  and  finally  fixed. 

Undirected  learners,  if  left  to  their  own  ingenuity  and 
power  of  invention,  will  make  refinements  in  their 
methods  of  writing  in  a  way  similar  to  the  improvements 
made  by  the  chick,  and  quite  as  unintentionally. 
Directed  learners  may  be  given  definite  instruction  in 
regard  to  correct  technique  and  right  methods  of  work 
which  will  assist  them  both  in  the  origination  of  correct 
modes  of  response  and  in  the  improvement  of  such 
methods  of  work  when  once  invented.  By  knowing 
exactly  what  a  learner  must  do  to  succeed  with  the  task 
in  hand,  a  teacher  may  give  directions  to  his  learners 
which  will  aid  them  in  taking  both  of  these  steps, 
because  children  and  men  can  learn  by  observation  and 
imitation  as  well  as  by  doing  or  by  trial  and  error. 
(See  sections  4  and  5,  Chapter  VII.)  But  even  in  having 
learners  use  a  technique  designed  to  insure  efficiency 
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and  economy  in  the  development  of  such  new  methods 
of  work,  the  law  of  effect  must  be  appealed  to  in  the 
same  manner  as  is  done  when  a  correct  response  is 
selected  from  among  the  numerous  trial  responses  that 
a  learner  of  typewriting  makes  when  he  begins  to  write. 

One  of  the  most  important  types  of  modification  made 
in  the  course  of  any  instance  of  learning  is,  therefore, 
this  improvement  in  the  specific  habits  that  are  formed. 
Many  concrete  observations  on  how  this  was  accom¬ 
plished  were  made  in  our  original  job  analysis  of  learn¬ 
ing  to  typewrite.  The  most  important  practical  prob¬ 
lem  for  the  teacher  and  learner  is:  how  may  this  neces¬ 
sary  phase  of  the  learning  process  best  be  facilitated. 
On  this  point  no  better  suggestions  can  be  made  than 
those  already  given  in  the  previous  section  and  in 
Chapters  III  and  IV  where  this  step  in  the  learning 
process  is  fully  explained. 

4.  THE  FINAL  MECHANIZATION  OF  THE  HABITS  TO 

BE  FIXED 

There  are  two  ways  of  establishing  a  habit,  (1)  by 
repetition  or  use,  and  (2)  by  shock.  Sometimes  a  habit 
is  launched  with  such  intensity  and  emotional  coloring 
that  it  is  hxed  by  one  performance.  A  case  in  point  is 
where  a  fear  response  to  a  rabbit  is  permanently  estab¬ 
lished  in  the  reactions  of  a  child  by  making  a  loud, 
harsh  noise  at  the  same  instant  that  the  child  begins  to 
stroke  the  rabbit.  By  the  action  of  conditioning  stimuli 
and  the  principle  of  associative  shifting,  this  fear 
response  becomes  permanently  attached  to  the  sight  of 
the  rabbit  by  this  one  experience.  But  the  more  usual 
and  natural  way  of  establishing  a  habit  is  by  many 
repetitions  of  the  exact  response  to  be  fixed.  This  calls 
into  use  the  laws  of  exercise  and  effect  described  in 
Chapter  III,  and  is  the  way  in  which  all  habits  acquired 
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in  learning  to  typewrite  and  in  acquiring  other  types  of 
human  skill,  are  permanently  attached  to  the  appro¬ 
priate  stimulus.1 

(/)  Only  Correct  Responses  Must  Be  Made 

Two  things  are  essential  to  fix  a  desirable  habit: 
(i)  an  appropriate  stimulus  must  be  applied;  (2)  this 
stimulus  must  be  regularly  followed  by  the  correct 
response.  There  can  be  no  improvement  in  the  fixing 
of  a  habit  without  the  response,  and  the  more  closely 
the  correct  response  follows  the  appropriate  stimulus 
the  better  will  the  neural  connection  between  them  be 
established  in  the  organism.  No  habit  or  series  of 
responses  can  be  fixed  by  wishing  or  by  mere  desire. 
The  appropriate  stimulus,  followed  by  the  correct 
response,  must  be  repeated  many  times  to  fix  the  habit. 
T  he  important  thing,  of  course,  is  the  frequency  with 
which  this  stimulus-response  mechanism  is  repeated 
and  the  character  of  the  response  that  is  made.  A 
tendency  to  act  becomes  effectively  ingrained  in  a 
learner  only  in  proportion  to  the  uninterrupted  fre¬ 
quency  with  which  the  correct  response  is  made.  And 
no  variation  in  the  response  must  occur  if  the  habit  is  to 
be  permanently  fixed.  The  responses  of  a  typist,  for 
example,  must  be  absolutely  accurate  and  uniform  to 
establish  correct  habits  of  writing.  If  wrong  responses 
are  allowed  to  creep  into  the  practice,  they  not  only  fail 
to  strengthen  the  responses  to  be  fixed,  but  they  tend 
to  establish  a  habit  that  cannot  be  used.2 

1  The  principle  chiefly  operative  is  positive  adaptation  and 
the  laws  of  exercise  and  effect.  Compare  Chapter  IV, 
section  1. 

2  Compare  Chapter  XVIII  on  “Role  of  Habit  in  Learning 
to  Typewrite.” 
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( 2 )  Must  be  Concentration  of  Attention  and  Intention  to 

Improve 

The  learner’s  mood  and  the  degree  of  concentration 
of  attention  which  accompanies  the  response  is  also  an 
important  element  in  fixing  typewriting  habits.  Close 
attention  to  the  performance,  keen  interest  in  the  prac¬ 
tice,  the  mental  attitude  or  feeling  of  satisfaction  or  dis¬ 
satisfaction  which  accompanies  the  practice,  have  a 
marked  effect  on  the  fixing  of  the  habits  to  be  estab¬ 
lished.  The  practice  of  a  learner  must,  therefore,  be 
judged  by  the  moods  and  tempers  which  it  creates  as 
well  as  by  the  increased  results  that  are  obtained. 
Experiments  have  shown  that  the  mere  repetition  of  a 
response,  even  though  it  be  repeated  many  times  daily, 
is  insufficient  to  bring  about  an  improvement  in  the 
execution  of  the  act,  “A  learner  profits  by  continuous 
practice  only  in  proportion  as  we  incite  in  him  the  will 
to  progress  or  arouse  in  him  the  intention  to  improve.”  1 

A  teacher,  therefore,  has  no  more  important  duty  at 
the  stages  of  skill  where  specific  habits  are  mechanized, 
than  to  arouse  in  his  learners  such  a  keen  interest  in  the 
higher  aspects  of  the  subject  to  be  mastered  that  they 
will  be  willing  to  give  the  amount  and  kind  of  effort  and 
attention  to  the  practice  that  is  needed  to  master  all 
necessary  details.  He  should  also  arouse  in  their  minds 
a  belief  in  the  importance  of  the  work,  and  in  the  pos¬ 
sibility  of  further  advancement,  so  that  they  will  con¬ 
tinue  their  practice  with  the  highest  degree  of  concen¬ 
tration  and  effort.  For  this  alone  will  insure  the 
greatest  fixing  effect  for  the  habits  to  be  formed. 

1  E.  Meumann,  Psychology  of  Learning ,  pp.  360-364.  Com¬ 
pare  also  “T  he  Will  to  Learn,”  by  W.  F.  Book  and  Lee 
Norvell,  Pedagogical  Seminary,  December,  1922,  pp.  306  to 
350.  See  also  section  3  of  Chapter  XIX. 
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(j)  Proper  Alternation  of  Periods  of  Work  and  Rest 

Another  important  factor  which  influences  the  fixing 
of  typewriting  habits  is  the  distribution  of  practice. 
To  obtain  the  best  results  for  permanently  fixing  any 
set  of  habits  the  most  economical  periods  of  work  and 
rest  must  be  determined  and  used.  How  much  practice 
should  be  required  at  different  levels  of  skill,  and  how 
much  time  should  be  allowed  between  practices  to 
obtain  the  greatest  fixing  effect  for  the  habits  to  be 
formed?  No  conclusive  answer  can  be  given  to  this 
question  for  typewriting,  but  experiments  in  other  types 
of  learning  have  shown  that  it  is  advantageous  to  dis¬ 
tribute  the  practice  in  certain  definite  ways. 

Ebbinghaus,  for  example,  found  that  a  12-syllable 
series  of  nonsense  syllables  repeated  68  times  consecu¬ 
tively  required  7  repetitions  for  relearning  24  hours 
later.  Series  of  the  same  length  and  of  the  same  degree 
of  difficulty  repeated  on  an  average  17.5  times  the  first 
day,  12  times  the  second  day,  and  8.5  times  the  third 
day,  a  total  of  only  38  repetitions  as  against  68,  required 
but  5  repetitions  for  relearning  on  the  fourth  day.1 
Similar  results  have  been  found  for  memorizing  mean¬ 
ingful  material. 

Lashley  found,  in  training  white  rats  to  choose  the 
most  direct  path  leading  to  the  food  box  in  a  simple 
maze,  that  by  using  two  trials  a  day  the  rats  gained  69 
per  cent  of  the  work  that  would  have  been  necessary  if 
ten  trials  a  day  had  been  used.2  These  and  many  other 
experiments  show  that  economy  in  the  fixing  of  habits 

[  1  Ebbinghaus,  Memory,  Ruger’s  Translation,  pp.  87-89. 

2  Lashley,  “Simple  Maze:  With  Data  on  the  Relation  of 
the  Distribution  of  Practice  to  the  Rate  of  Learning,” 
Psychobiology,  1918,  pp.  353-67* 
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demands  a  proper  distribution  of  the  periods  of  practice 
and  certain  intervals  of  rest  between  the  practices.1 

The  exact  amount  of  practice  that  will  yield  the  best 
results  and  the  intervals  of  time  that  should  be  allowed 
between  these  practices,  has  not  been  determined,  but 
might  be  ascertained  by  teachers  of  typewriting  through 
careful  experimentation  carried  on  to  determine  these 
particular  points. 

(4)  Habits  Cannot  be  Fixed.  When  the  Learners  are 

Fatigued 

Another  factor  which  influences  the  fixing  of  habits 
in  learning  to  typewrite  is  fatigue.  One  of  James’ 
renowned  maxims  for  fixing  a  habit  is  never  to  allow  an 
exception  to  occur.  This  applies  to  making  mistakes 
in  typewriting.  Making  a  wrong  response  on  the 
machine  not  only  weakens  the  habit  to  be  established, 
but  fixes  a  wrong  response.  It  also  displeases  the  learner 
and  tends  to  develop  a  wrong  attitude  towards  the  prac¬ 
tice.  Such  tendencies  to  error  increase  with  fatigue;  and 
since  incorrect  practice  is  worse  than  no  practice  at  all, 
the  matter  of  determining  how  long  a  profitable  type 
of  practice  can  be  sustained  by  different  learners  and  at 
different  levels  of  skill,  is  an  important  problem  that 
every  teacher  of  typewriting  must  solve  if  he  is  to 
obtain  the  best  results  for  fixing  the  specific  habits  that 
must  be  established. 

(5)  Typewriting  Habits  Are  Fixed  Very  Slowly 

One  of  the  most  significant  facts  determined  about 
the  mechanization  of  typewriting  habits  is  the  slowness 
with  which  they  are  finally  fixed.  It  was  determined 
that  a  little  attention  and  some  conscious  direction  had 

1  Compare  on  this  point  Starch,  Educational  Psychology , 
Macmillan  Company,  1919,  pp.  153-156. 
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to  be  given  for  a  very  long  time  to  each  habit  to  be 
fixed  after  the  response  seemed  to  have  become  quite 
automatic  and  self-regulative.  Long  after  our  undi¬ 
rected  learners  thought  that  certain  letter  and  word 
habits  had  become  automatic,  they  were  surprised  to 
find  that  some  conscious  direction  was  still  required  to 
control  the  individual  responses,  and  that  they  tended 
strongly  to  slight  this  necessary  attention  to  details  at  the 
stages  of  skill  where  these  elemental  habits  were  being 
finally  fixed.  (Compare  W.  F.  Book,  The  Psychology  of 
Skill,  Ch.  Ill,  sec.  i  (3),  Ch.  IV,  sec.  3  (2)  and  (3).) 

This  fact  has  two  very  important  bearings  on  the 
problem  of  fixing  and  originating  typewriting  habits. 
First,  is  the  natural  and  well  known  tendency  for  any 
response  that  is  becoming  automatic  to  lose  its  drawing 
power  for  attention  and  so  not  to  be  attended  to  suffi¬ 
ciently  to  enable  the  learner  to  make  the  response  cor¬ 
rectly.  Second,  is  the  normal  tendency  to  assume  that 
the  habit  has  been  fixed  when  in  reality  it  cannot  yet  be 
automatically  controlled.  The  first  tendency  is  merely 
a  special  case  of  one  of  the  basic  laws  of  attention; 
namely,  that  the  strange,  the  new,  the  unique  things  in 
life  force  attention,  while  everything  loses  its  drawing 
power  for  the  mind  as  it  becomes  familiar  and  is  often 
repeated. 

These  two  facts  create  a  critical  stage  for  learners  of 
typewriting  at  each  level  of  skill  where  elemental  habits 
are  being  finally  fixed;  (1)  because  a  slump  in  attention 
keeps  the  practice  from  having  its  normal  effect,  for 
practice  with  attention  focussed  on  the  activity  always 
yields  greater  results  for  establishing  the  connection 
between  stimulus  and  response  than  practice  without 
it;  (2)  because  with  the  slump  in  attention  there  regu¬ 
larly  goes  a  certain  indifference  and  carelessness  that 
inevitably  causes  the  learner  to  make  mistakes. 
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One  of  two  things  is  therefore  liable  to  happen  at 
every  level  of  skill  where  an  elemental  habit  is  being 
fixed  preparatory  for  use  in  the  formation  of  a  higher- 
order  habit:  (i)  The  learner  may  get  lazy  and  let  his 
attention  drift  to  outside  interests  instead  of  pushing 
ahead  and  originating  new  and  higher  methods  of  con¬ 
trol  as  rapidly  as  the  mind  is  freed  from  the  oversight 
of  details.  (2)  When  this  slump  in  attention  and  effort 
is  noticed  the  learner  is  likely  to  push  ahead  too  fast, 
still  neglecting  details,  but  attempting  in  his  eagerness 
for  greater  results  to  use  a  higher  method  of  control 
than  he  can  successfully  use.  This  is  fatal  to  progress 
because  he  fails  to  give  the  slight  but  necessary  atten¬ 
tion  to  the  elemental  habits  which  they  still  require  to 
be  correctly  used.  Either  course  is  fatal  to  progress, 
and,  acting  singly  or  together,  they  produce  an  arrest 
in  the  learner’s  progress  and  a  corresponding  plateau 
in  the  learning  curve.  It  is  quite  normal  for  anv  slump 
in  attention  and  effort  to  be  followed  by  intense  effort 
wrongly  applied  to  the  task  as  soon  as  it  is  noticed  by 
the  learner.  And  unless  the  learners  are  carefully 
directed  at  these  critical  stages  in  the  practice,  by  a 
teacher  who  knows  the  exact  kind  of  difficulty  which 
they  are  encountering,  and  how  it  may  be  best  over¬ 
come,  serious  discouragement  and  arrest  in  the  learners’ 
progress  is  sure  to  result. 

The  only  remedy  for  such  a  situation  and  the  only 
way  to  prevent  such  arrests  in  the  learner’s  progress  is 
by  insistence  upon  absolute  accuracy  at  all  times  and 
by  providing  artificial  incentives  to  effort.  Accurate 
and  consistent  mental  and  muscular  control  should  be 
especially  insisted  upon  at  those  levels  of  skill  where 
letter  and  word  habits  are  being  finally  fixed.  A 
teacher  should  also  seek  at  these  “critical”  stages  to 
arouse  in  his  learners  a  keen  interest  in  improvement  as 


222_ LEARNING  TO  TYPEWRITE 

such.  This  not  only  will  make  them  willing  to  master 
the  special  difficulties  encountered  at  these  stages  of 
practice,  but  will  make  them  able  to  sustain  their  effort 
and  attention  more  nearly,  at  its  normal  pitch.  If  this 
is  not  done,  their  progress  is  sure  to  be  arrested  at  these 
“  critical  stages  ”  in  the  practice  bringing  on  a  plateau  in 
their  learning  curve.1 

(6)  Typewriting  Habits  Literally  Improve  and  Fix  Each 

Other 

It  was  further  determined  by  our  scientific  analysis  of 
learning  to  typewrite  that  all  special  habits  formed  in 
the  learning  were  developed  simultaneously  to  a  certain 
extent,  and  that  they  literally  improved  and  fixed  each 
other.2 

Learning  to  typewrite  consists  in  acquiring  the  ability 
to  make  a  series  of  letter-making  movements  which  are 
always  combined  in  the  same  way  in  the  writing  of  sen¬ 
tences  and  words.  Because  of  these  fixed  language 
habits,  one  of  these  letter-making  movements  is  never 
completed,  in  regular  typing,  before  the  next  movement 
in  the  series  is  begun.  In  this  way  a  distinct  overlapping 
of  compatible  movements  occurs  as  the  practice  pro¬ 
ceeds.  That  is  to  say,  a  learner  makes  an  adjustment  for 
the  next  movement  in  the  series  while  the  previous 
movement  is  being  completed.  Later  there  is  a  similar 
overlapping  for  certain  groups  of  movements  required 
to  write  a  series  of  closely  related  words.  This  telescop¬ 
ing  of  one  letter-making  movement  with  another  greatly 
reduces  the  time  and  increases  the  ease  with  which  the 
individual  movements  can  be  made. 

As  such  series  of  letter-making  movements  are  often 
repeated,  the  degree  of  overlapping  of  the  individual 


1  See  W.  F.  Book,  Psychology  of  Skill,  Ch.  VIII  sec.  2  (2). 

2  Compare  Chapter  XL 
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movements  increases  until,  limited  by  the  anatomical 
structure  of  the  writer  or  the  mechanics  of  the  machine, 
the  movements  in  the  series  cannot  be  made  more 
rapidly. 

This  overlapping  of  the  individual  movements  is 
made  possible  by  the  fact  that  many  conditioning 
stimuli  have  been  present  from  the  beginning  of  prac¬ 
tice.  These  soon  come  to  facilitate  the  individual  letter¬ 
making  movements  in  the  way  that  was  explained  in 
figure  12  of  Chapter  IV.  In  writing  the  word  “when,” 
for  example,  the  making  of  the  movements  required  to 
strike  the  letter  “h"  has  been  conditioned  by  the 
movement  for  making  the  “w”;  the  making  of  the 
movements  required  to  strike  the  “e”  and  “n”,  by  the 
sensations  coming  from  the  movements  required  to 
strike  the  “h”,  etc.  Later,  the  entire  series  is  initiated  by 
striking  the  “w”,  and  later  still  the  sight  of  the  word 
in  the  copy,  or  its  mental  pronunciation,  is  sufficient  to 
elicit  and  control  the  group  of  letter-making  movements 
required  to  write  it  on  the  machine.  This  overlapping 
extends  from  the  letters  to  the  word,  and  finally,  when  a 
phrase  association  has  been  formed,  to  a  series  of  closely 
related  words  by  tbe  action  of  the  conditioning  stimuli 
that  have  been  present  from  the  time  the  word  was 
first  written.  (Compare  also  figure  14,  page  13 1.) 

Originally  the  entire  control  of  the  separate  letter¬ 
making  movements  came  from  seeing,  or  reading  and 
pronouncing  the  letters  in  the  copy.  But  in  addition  to 
these  effective  stimuli,  there  have  been  present  through¬ 
out  the  learner’s  practice  another  very  important  and 
constant  series  of  stimuli  that  soon  come  to  condition 
the  learner’s  responses  in  a  very  definite  way;  namely, 
the  kinaesthetic  sensations  which  come  from  the  letter¬ 
making  movements  themselves.  These  movement- 
produced  sensations  play  a  role  similar  to  all  other  con- 
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ditioning  stimuli  that  accompany  the  regular  stimulus 
required  to  produce  a  response.  They  first  merely 
accompany  the  response;  later  they  facilitate  it,  and 
finally  they  are  substituted  for  the  regular  stimulus 
formerly  required  to  arouse  the  letter-making  move¬ 
ments.  This  facilitation  by  conditioning  stimuli,  added 
to  the  fixing  effect  produced  by  the  positive  adaptatio?is 
that  are  made  as  the  letter-making  movements  are 
repeated,  accounts  for  the  marked  increase  in  speed  and 
accuracy  with  which  these  serial  responses  are  made. 

In  this  way  each  letter-making  movement  made  in 
typing  becomes  definitely  attached  to  the  preceding 
movement  in  the  chain  of  responses  required  to  write  a 
word,  and  particular  groups  of  movements  become 
attached  to  preceding  groups,  and  come  to  control  the 
other  movements  in  the  chain.  Finally,  the  letter¬ 
making  movements  become  entirely  independent  of 
these  external  stimuli,  and  take  form  as  an  orderly 
response  series  of  movements  that  is  initiated  by  the 
hurried  reading  of  the  copy  and  is  kept  going  by  the 
kinaesthetic  sensations  aroused  by  the  process  of  writing 
itself.  It  is  this  development  of  word  and  phrase 
habits,  brought  about  by  conditioning  stimuli  that  con¬ 
stitutes  the  real  skill  of  a  typist. 

The  action  of  this  principle  also  makes  it  clear  why 
letter  and  word  habits  literally  fix  each  other  and  why 
the  typewriting  habits  should  be  practiced  in  their 
proper  language  setting.  In  no  other  way  can  the  full 
value  of  these  conditioning  stimuli  be  utilized  in  devel¬ 
oping  and  fixing  the  habits  which  really  constitute  type¬ 
writing  skill.  It  also  helps  to  explain  why  a  learner 
must  not  be  allowed  to  make  any  mistakes  in  his  prac¬ 
tice,  and  why  he  should  always  occupy  the  same  posi¬ 
tion  at  the  machine  and  make  his  responses  in  exactly 
the  same  way. 
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It  is  the  acquisition  of  these  habits  of  all  orders  and 
kinds  that  accounts  for  the  general  progress  which 
learners  of  typewriting  make. 

QUESTIONS  AND  EXERCISES 

1.  Review  how  habits  in  general  are  originated,  improved 
and  fixed.  (See  Chapters  III  to  VI.) 

2.  How  are  the  first  successful  responses  in  typing  made 
by  learners  of  this  art? 

3.  Name  five  important  facts  that  were  experimentally 
determined  in  regard  to  how  new  habits  in  typewriting  are 
invented  and  fixed. 

4.  Point  out  the  practical  importance  of  each  of  these  facts. 

5.  What  factors  favor  the  origination  of  more  efficient 
methods  of  work  in  typing?  What  mav  a  teacher  of  type¬ 
writing  do  to  aid  his  learners  in  originating  more  economical 
methods  of  work  cr  control?  (See  Section  1,  also  Chapter 
XXIV,  section  6  (1).) 

6.  What  factors  aid  in  the  selection  of  the  more  successful 
responses  made  in  typing,  and  in  the  elimination  of  the  less 
economical  responses  which  all  learners  make?  (See  Sec¬ 
tion  2.) 

7.  Just  how  are  improvements  made  in  the  correct  responses 
which  a  learner  of  typewriting  learns  to  make?  (See  Sec¬ 
tion  3,  also  Chapter  III.) 

8.  How  are  typewriting  habits  finally  fixed  or  mechanized? 

9.  Name  six  factors  which  condition  the  process  of  fixing 
the  specific  habits  acquired  in  learning  to  typewrite?  (See 
Section  4  (6).) 

10.  Describe  each  of  these  factors  separately  and  explain 
what  a  teacher  of  typewriting  may  do  to  help  learners  make 
a  proper  adjustment  to  each. 

11.  Explain  why  typewriting  habits  cannot  become  fixed 
by  practice  when  the  learners  are  fatigued. 

12.  Why  are  typewriting  habits  fixed  so  slowly? 

13.  Why  do  letter,  word  and  phrase  habits  actually  im¬ 
prove  and  fix  each  other? 
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CHAPTER  XIII 

TRUE  BASIS  FOR  EFFECTIVE  SPEED  IN 
TYPEWRITING 

There  is  scarcely  any  difference  between  one  typist 
and  another  of  greater  practical  importance  than  that 
of  effective  speed.  How  rapidly  can  you  write  ?  Is  your 
copy  correct?  Is  it  neat  and  attractive  in  appearance? 
These  are  questions  any  professional  or  business  man 
wants  answered  before  he  employs  a  stenographer  for 
his  office.  And  the  character  of  the  answer  given  will 
determine  whether  or  not  the  candidate  for  the  position 
secures  employment  and  the  amount  of  salary  he  will 
receive.  In  fact,  there  is  scarcely  any  difference  between 
one  man  and  another  of  greater  practical  importance 
than  that  of  effective  speed,  as  Bryan  and  Harter  have 
pointed  out.  “In  war,  business,  scientific  work,  man¬ 
ual  labor  and  what  not,  we  have  at  the  one  extreme  the 
man  who  defeats  all  ordinary  calculations  by  the  vast 
quantity  of  work  he  gets  done,  and  at  the  other  extreme 
the  man  who  no  less  defeats  ordinary  calculations  by 
the  little  all  his  business  achieves.  The  former  is 
always  arriving  with  an  unexpected  victory;  the  latter, 
with  an  unanswerable  excuse  for  failure.’’1  What  is  the 
secret  of  such  effective  speed  in  typewriting? 

I.  RELATION  BETWEEN  ACCURACY  AND  SPEED 

It  should  be  pointed  out  in  the  first  place  that  there 
can  be  no  effective  speed  in  typewriting  without  accu- 

1  Bryan  and  Harter,  “Studies  on  the  Telegraphic  Lan¬ 
guage,”  Psychological  Review ,  Vol.  VI,  p.  374. 
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racy  in  every  detail  of  the  mental  and  physical  responses 
which  a  typist  must  make  in  writing.  As  previously 
pointed  out,  Mr.  Hossfeld,  winner  of  the  world’s  cham¬ 
pionship  contest  for  four  years,  wrote  on  October  23, 
1922,  8857  words  in  an  hour’s  test.  He  made  39,254 
strokes  on  the  machine  for  letters,  567  carriage  shifts, 
505  shifts  for  capital  letters  and  paragraphs,  or  an 
average  of  about  12  strokes  per  second  for  360  consecu¬ 
tive  seconds.  In  all  these  strokes  only  20  errors  were 
made,  making  his  record  for  the  hour  99.999  per  cent 
perfect. 

A  careful  examination  of  the  records  made  by  the  six 
other  contestants  in  the  professional  class  that  year  and 
the  records  made  by  the  24  persons  who  contended  for 
world  championship  honors  in  the  amateur  and  novice 
classes  reveals  the  fact  that  the  persons  who  stood  at 
the  head  of  the  list  in  speed,  or  number  of  words  writ¬ 
ten,  made  fewer  errors  than  did  those  who  stood  at  the 
bottom  of  the  list.  The  total  number  of  errors  made  by 
Mr.  Hossfeld  in  his  hour's  test  was  20.  The  average 
number  of  errors  made  by  the  five  persons,  in  the  pro¬ 
fessional  class,  who  made  the  lowest  record,  was  46.4. 
Miss  Friedman,  winner  of  second  place,  made  only  29 
errors  in  her  hour’s  test. 

The  two  persons  who  stood  first  in  the  amateur  con¬ 
test  averaged  19.5  errors  each  in  a  30-minute  test ,  and 
wrote  136  correct  words  per  minute;  the  average  num¬ 
ber  of  errors  made  by  the  four  persons  who  stood 
lowest  in  this  class  was  47.2,  the  latter  writing,  on  the 
average,  only  91  words  per  minute.1  The  record  for 
the  contestants  in  the  novice  class  showed  the  same 

1  The  record  made  by  the  middle  group  of  persons  in  the 
amateur  class  was  an  average  of  1 16  words  correctly  written 
each  minute,  with  an  average  of  32.5  errors  per  person  during 
the  30-minute  test. 
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tendency.  The  two  individuals  who  stood  first  made 
only  12.5  errors  each  in  a  15-minute  test,  writing  at  the 
average  rate  of  105  correct  words  per  minute.  I  he 
average  number  of  errors  for  the  other  8  contestants 
was  22.3  with  an  average  speed  record  of  only  86  words 
per  minute.1 

The  records  made  in  the  last  world’s  contest  held  in 
New  York  City,  October  22,  1923,  show  the  same 
general  relationship  between  accuracy  and  speed.  Mr. 
Tangora,  winner  of  first  place,  wrote  at  the  rate  of  147 
correct  words  per  minute  for  one  hour.  His  written 
copy  was  more  than  99.999  per  cent  perfect.  Mr. 
Hossfeld,  winner  of  second  place,  wrote  at  the  rate  of 
146  correct  words  per  minute  for  one  hour,  making  only 
21  errors  in  writing  8947  words.  Bessie  Friedman, 
winner  of  third  place,  wrote  fewer  words  and  made  22 
errors,  while  George  Gaskill,  who  stood  fourth  in  the 
professional  class,  wrote  still  fewer  words  and  made  51 
errors.  This  same  tendency  is  marked  in  the  amateur 
records.  Minnie  Regelmeyer,  winner  of  first  place, 
made  only  seven  errors  while  writing  4364  words.  The 
average  number  of  errors  for  the  other  six  contestants 
in  this  class  was  20.  Mr.  William  Callahan,  the  world’s 
champion  in  the  novice  class,  made  only  13  errors  in 
writing  1543  words,  Florence  Taylor,  who  stood  fourth 
in  this  group,  made  25  errors  in  writing  only  1307  words. 

If  we  examine  the  records  made  by  the  six  persons 
who  competed  in  the  world’s  school  championship  class 
we  find  the  same  tendency  showing  up  in  a  marked 
degree.  Emily  Jones,  winner  of  first  place  in  this 

1  It  is  interesting  to  note  that  the  professionals  are  not 
only  speedier  than  the  amateur  writers,  but  that  they  are 
relatively  more  accurate.  The  professionals  are  more  accu¬ 
rate  than  the  amateurs,  the  amateurs  more  accurate  than 
the  novices. 
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group,  made  only  9  mistakes  while  writing  1459  words. 
The  other  five  contestants  averaged  17  errors  each. 
Since  these  six  contestants  were  the  winners  of  the 
various  district  contests  in  the  entire  country,  and  had 
won  over  all  school  contestants  in  some  80  district  and 
state  contests,  we  may  conclude  that  these  results  are 


WORLD  CHAMPIONS  AMATEURS  NOVICES 


Fig.  16.  General  relationship  between  accuracy  and  speed 
for  each  of  the  various  classes  of  contestants. 

very  significant  and  conclusive.  Moreover,  since  this 
group  contains  the  most  expert  typists  in  the  world 
who  had  had  only  one  year’s  training  (August  1,  1922, 
to  October  22,  1923)  and  since  this  same  relationship 
between  speed  and  accuracy  maintains  for  all  the  groups 
up  to  and  including  the  professionals,  we  may  conclude 
that  speed  is  dependent  upon  accuracy  in  details.  In 
almost  every  individual  case  the  speediest  writers 
were  the  most  accurate.  Where  an  individual  excep- 


TRUE  BASIS  FOR  EFFECTIVE  SPEED  231 


tion  to  this  rule  occurs,  as  is  the  case  for  two  of  last 
year’s  contestants,  it  may  be  regarded  as  due  to  tem¬ 
porary  emphasis  placed  upon  speed.  (Compare  Figure  16.) 

The  official  records  for  these  world  contests  therefore 
show  that  speed  and  accuracy  go  together;  that  speed 
is  in  the  last  analysis  conditioned  by  accuracy  in  details. 
But  it  must  not  be  concluded  from  these  facts  that 
accuracy  in  details  or  general  accuracy  will  insure  effec¬ 
tive  speed  in  typing  or  in  anything  else.  A  typist  may 
have  a  perfect  score  in  his  writing  and  still  be  able  to 
make  only  12  strokes  in  a  minute  or  12  strokes  in  an 
hour.  But  Mr.  Hossfeld,  and  Albert  Tangora,  world 
champion  typists,  make  12  correct  strokes  per  second 
and  keep  up  this  rate  of  speed  for  three  hundred  and 
sixty  consecutive  seconds,  while  writing  copy  that  is 
99.999  per  cent  perfect.  What  is  the  secret  of  such 
effective  speed  in  the  use  of  a  typewriter? 

2.  TRUE  BASIS  FOR  EFFECTIVE  SPEED 

It  should  be  pointed  out  in  the  first  place  that  speed 
in  typewriting  does  not  depend  primarily  upon  the 
reaction  time  of  the  performer  or  upon  the  quickness 
with  which  a  specific  motor  response  can  be  made. 
Bryan  and  Harter,  after  a  careful  study  of  telegraphy, 
concluded  that  effective  speed  in  the  ability  to  receive 
and  send  telegraphic  messages  “depends,  in  a  rela¬ 
tively  small  degree,  upon  the  rate  at  which  the  processes 
dominant  in  consciousness  occur;  in  a  relatively  great 
degree,  upon  how  much  is  included  in  each  of  those 
processes.  Very  slow  rates,  especially  in  complicated 
reactions,  are  strongly  indicative,”  they  say,  “of  a  mind 
slow  and  ineffective  at  all  things.  But  experience 
proves  that  rapid  rates  by  no  means  show  that  the  sub¬ 
ject  has  effective  speed  in  the  ordinary,  let  alone  in  the 
extraordinary  tasks  of  life.  If  A,  B  and  C  add  the 
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same  column  of  figures,  one  using  readily  the  method 
of  the  lightning  adder,  another  the  ordinary  addition 
table,  while  the  third  makes  each  addition  by  counting 
on  his  fingers,  the  three  are  presently  out  of  sight  of 
one  another,  whatever  the  rates  at  which  the  processes 
involved  are  performed.  The  lightning  adder  may  pro¬ 
ceed  more  leisurely  than  either  of  the  others.  He  steps 
a  league  while  they  are  hustling  over  furlongs  or  inches.” 

“Now,  the  ability  to  take  league  steps  in  receiving 
telegraphic  messages,  in  reading,  in  addition,  in  mathe¬ 
matical  reasoning  and  in  many  other  fields,  plainly 
depends,”  they  say,  “upon  the  acquisition  of  league¬ 
stepping  habits.  No  possible  proficiency  and  rapidity 
in  elementary  processes  will  serve.  The  learner  must 
come  to  do  with  one  stroke  of  attention  what  now 
requires  half  a  dozen,  and  presently,  in  one  still  more 
inclusive  stroke,  what  now  requires  thirty-six.  He 
must  systematize  the  work  to  be  done  and  must  acquire 
a  system  of  automatic  habits  corresponding  to  the  sys¬ 
tem  of  tasks.  When  he  has  done  this  he  is  master  of 
the  situation  in  his  field.  He  can,  if  he  chooses,  deal 
accurately  with  minute  details.  He  can  swiftly  over¬ 
look  great  areas  with  an  accurate  sense  of  what  the 
details  involved  amount  to — indeed,  with  far  greater 
justice  to  details  than  is  possible  for  one  who  knows 
nothing  else.  Finally,  his  whole  array  of  habits  is 
swiftly  obedient  to  serve  in  the  solution  of  new  prob¬ 
lems.” 

Their  study  also  showed  that  “the  gain  in  speed  made 
possible  by  adding  a  mastery  of  the  higher  language 
habits  developed  in  telegraphy  to  a  mastery  of  the  lower, 
does  not  lead  to  less,  but  to  greater  accuracy  of  detail.” 
They  found  that  “more  mistakes  were  made  by  their 
subjects  when  receiving  disconnected  letters  than  in 
receiving,  at  a  much  more  rapid  rate,  letters  that  form 
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words;  and  that,  in  turn,  many  more  mistakes  are  made 
in  receiving  disconnected  words  than  in  receiving,  at  a 
still  more  rapid  rate,  connected  discourse.”' 

Both  these  results  and  Bryan  and  Harter’s  view  in 
regard  to  the  real  secret  of  effective  speed,  are  verified 
for  typewriting  by  our  job  analysis  of  learning  to  type¬ 
write,  and  by  the  records  made  by  the  various  contest¬ 
ants  in  the  last  three  world  championship  typewriting 
contests.  In  all  these  contests,  the  speedier  the  con¬ 
testant  the  more  accurate  and  reliable  is  his  record. 
M  oreover,  our  introspective  analysis  of  how  typewriting 
habits  of  all  orders  and  kinds  are  developed  and  finally 
fixed,  checked  up  and  verified  by  objective  drum  records 
of  every  stroke  the  learners  made  on  the  machine, 
showed  that  the  elemental  habits  developed  in  learning 
to  typewrite  are  best  improved  and  fixed  in  and  through 
their  use  as  elements  in  the  higher-order  habits.  That 
is  to  say  a  mastery  of  the  higher-order  habits  helped 
our  learners  to  acquire  greater  accuracy  in  the  handling 
oi  details.  But  in  no  sense  can  proficiency  in  the  use  of 
a  higher-order  habit  be  substituted  for  the  mastery  of  details. 
If,  in  the  course  of  the  writing,  a  typist  comes  to  a  word 
not  in  his  typewriting  vocabulary,  i.e.,  a  word  he  has 
not  thoroughly  mastered  as  a  word  response,  such  as 
“piazza  or  “psychological,”  he  is  very  likely  to  make 
a  mistake  in  writing  it.  If  a  writer  makes  many  errors 
of  this  sort  it  is  evidence  that  he  has  not  yet  developed 
enough  word  habits  to  enable  him  to  use  successfully 
the  word-group  method  of  controlling  the  sequence  and 

'Bryan  and  Harter,  “Studies  on  the  Telegraphic  Lan¬ 
guage,”  Psychological  Reviezv,  Vol.  VI,  pp.  374-375. 

2  I  he  word  piazza  in  the  copy  for  the  world  contest  held 
in  1922  wrecked  the  mental  control  of  several  professional 
contestants,  and  the  incident  seems  to  argue  in  favor  of  some 
special  practice  on  the  more  difficult  and  uncommon  words. 
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correctness  of  the  letter-making  movements.  If  a 
learner  attempts  to  use  word  habits  before  letter  habits 
have  become  sufficiently  developed  to  make  this  pos¬ 
sible,  or  if  he  attempts  to  use  the  method  of  control 
regularly  employed  by  an  expert,  before  he  has  mastered 
details  sufficiently  well  to  make  this  possible,  he  is 
simply  trying  to  write  faster  than  he  can  go  or  is 
attempting  to  do  something  which  he  has  not  yet 
learned. 

Effective  speed  in  typewriting  is,  therefore,  condi¬ 
tioned  by  accuracy  of  performance  as  we  have  shown, 
and  accuracy  of  performance  depends  on  one’s  mastery 
of  details,  while  a  mastery  of  details  makes  possible  the 
effective  use  of  the  higher-order  habits  that  in  reality 
constitute  the  skill  of  an  expert. 

We  may,  therefore,  conclude  that  effective  speed  in 
typewriting  is  conditioned  by  accuracy  in  details, 
because  this  makes  the  use  of  higher  methods  of  control 
possible,  and  that  the  higher  methods  of  control,  in 
turn,  aid  in  improving  a  learner’s  accuracy  in  details,  as 
the  data  given  above  abundantly  show.  But  it  should 
be  clearly  understood  that  mere  accuracy  in  details  or 
in  the  work  taken  as  a  whole  will  not  insure  effective  speed. 
The  latter  depends  upon  the  acquisition  and  perfection 
of  the  highest-order  of  habits  used  by  an  expert.  It  is 
the  development,  perfection,  and  use  of  these  higher-order 
habits  that  give  to  a  typist  his  effective  speed,  and  the 
chief  task  of  a  tea- her  of  typewriting  is  to  see  that  these 
necessary  habits  are  developed  and  fixed  in  the  most 
effective  way. 

3.  RELATION  BETWEEN  EFFECTIVE  SPEED  AND 
QUALITY  OF  WORK 

Thus  far  in  our  discussion  we  have  said  nothing  about 
the  quality  of  the  typewritten  work  that  is  done  except 
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as  this  may  he  indicated  by  the  accuracy  of  the  copy 
that  is  written.  But  in  most  skilled  performances  the 
character  of  the  response  is  more  important  than  the 
rate  of  performance,  and  to  a  certain  extent  this  is  true 
in  typing.  In  typewriting  the  quality  of  the  work 
depends  upon  the  evenness  of  touch  and  upon  the  accu¬ 
racy  of  the  individual  letter-making  strokes.  Even¬ 
ness  of  touch  is  controlled  by  regulating  the  intensity 
of  the  finger  strokes  and  their  evenness  as  to  time. 
These  two  factors  also  have  much  to  do  with  the  ease 
and  correctness  writh  which  these  letter-making  move¬ 
ments  can  be  initiated  and  controlled  in  actual  writing. 
\Ve  may  therefore  conclude  that  accuracy,  quality  of 
work,  and  speed  go  together  in  typewriting  and  that 
those  teachers  are  right  who  give  special  attention  to 
the  matter  of  improving  the  evenness  of  the  letters  and 
words  by  rhythm  drills  and  by  constant  insistence  upon 
making  the  letter-making  movements  as  evenly  as  pos¬ 
sible,  both  as  regards  intensity  and  time. 

I  he  proof  that  this  procedure  aids  in  acquiring  skill 
in  typing  is  the  fact  that  the  movements  of  the  speediest 
and  most  skilled  typists  in  the  world  are  made  in  this 
manner  and  that  their  written  copy  is  as  even  and  per¬ 
fect  as  the  best  of  print,  a  fact  in  which  they  take  special 
pride,  not  so  much  because  of  the  artistic  appearance  of 
the  typewritten  copy,  but  because  they  seem  to  realize 
that  the  character  of  the  response  and  the  consequent 
quality  of  their  work  is  an  index  to  their  skill  or  effective 
speed. 

Anything,  therefore,  that  a  teacher  can  do  to  bring 
about  such  evenness  in  the  intensity  and  in  the  timing 
of  the  individual  letter-making  movements  will  not 
only  improve  the  quality  of  the  work  but  will  increase 
the  learner’s  effective  speed  or  real  skill.  In  typing, 
quality  of  work  or  character  of  response  and  effective 
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speed  go  together  throughout  the  learning  and  future 
performances  of  a  typist. 

QUESTIONS  AND  EXERCISES 

1.  What  is  the  true  source  of  effective  speed  in  typing? 
Discuss  its  importance  in  the  field  of  typewriting  and  in 
other  fields  of  human  activities. 

2.  What  is  the  relation  between  accuracy  of  response  and 
speed  in  typing?  What  evidence  can  you  assemble  to  defend 
your  answer? 

3.  Will  insistence  upon  mere  accuracy  bring  a  learner 
effective  speed?  What  besides  accuracy  of  response  is 
needed?  Why? 

4.  What  is  meant  by  a  “higher-order  habit?”  An  ele¬ 
mental  habit? 

5.  Explain:  “In  no  case  can  proficiency  in  the  use  of 
higher-order  habits  be  substituted  for  the  mastery  of  details.” 

6.  How  can  a  teacher  of  typewriting  best  develop  effective 
speed  ? 

7.  What  relationship  exists  between  effective  speed  in  typ¬ 
ing  and  the  quality  of  the  written  work?  Do  you  think  a 
similar  relationship  holds  for  other  types  of  learning  and 
work?  What  evidence  do  you  have  to  support  your  answer? 

8.  What  specific  devices  are  now  used  by  teachers  of  type¬ 
writing  to  improve  the  ease  of  movement  and  the  evenness 
of  the  learner’s  responses  on  the  machine,  both  as  to  time 
and  intensity  of  stroke? 

9.  Is  anything  else  done  to  improve  the  quality  of  the 
work  turned  out?  To  develop  effective  speed? 

10.  Would  these  same  things  bring  effective  speed  in  other 
fields  of  learning?  Why? 
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CHAPTER  XIV 

NORMAL  TENDENCIES  TO  ERROR 
IN  TYPING  AND  IN  LEARNING 
TO  TYPEWRITE 

Many  common  and  persistent  errors  in  typing  and 
in  learning  to  typewrite  are  made  which  naturally 
impede  a  learner’s  progress.  These  should  as  far  as 
possible  be  prevented  by  removing  the  conditions 
which  produce  them.  They  should  at  least  be  promptly 
corrected  for  reasons  that  will  appear  from  the  discus¬ 
sion  given  in  Chapter  XIX.  To  make  a  right  adapta¬ 
tion  to  the  situation  which  these  tendencies  to  error 
present,  it  will  be  helpful  for  learners  and  teachers  alike 
if  we  describe  in  detail  the  causes  of  the  more  per¬ 
sistent  types  of  mistakes  that  learners  of  typewriting 
make,  and  indicate  the  stages  of  advancement  at  which 
each  kind  of  error  tends  most  strongly  to  occur. 

In  our  original  investigation  a  careful  study  was 
made  of  the  mistakes  that  the  learners  made  in  all 
their  tests.  The  drum  records  taken  of  each  learner’s 
performance  in  every  test  showed  the  time  required  to 
make  each  letter,  the  time  required  to  return  the  car¬ 
riage  at  the  end  of  each  line,  and  the  time  required  to 
strike  the  space  bar  at  the  completion  of  a  word.1  The 
errors  in  writing  made  by  our  learners  were,  therefore, 

1  Compare  Figure  17,  also  sample  drum  record  of  the 
learner’s  writing  in  Figure  5,  divisions  A-B-C-D  and  E  of 
Psychology  of  Skill,  Ch.  VIII,  The  Gregg  Pub.  Co. 
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studied  (1)  in  relation  to  the  time  that  elapsed  during 
the  writing  of  the  letters  or  words  where  the  error 
occurred;  (2)  in  relation  to  the  time  that  elapsed  before 
complete  orientation  on  the  keyboard  was  regained, 


Fig.  1 7.  Sample  section  of  drum  record  showing  character 
of  learner’s  entire  performance  in  typewriting,  “a”  shows 
the  way  the  individual  letters  are  made;  “b,”  striking  the 
space  bar  at  the  completion  of  each  word;  “c,”  moving  the 
carriage  at  the  completion  of  each  line;  “d,”  the  number  of 
times  the  learner  had  to  look  at  his  copy  in  the  sight  method 
of  writing  and  the  amount  of  time  consumed;  “e, ”  the  time 
in  seconds;  and  “f,”  the  working  pulse  inscribed  on  the  drum 

in  each  test. 

shown  by  the  character  of  the  subsequent  strokes 
recorded  on  the  drum  records;  and  (3)  in  relation  to 
the  introspective  analyses  which  we  made  of  the  causes 
of  each  type  of  error  found  in  the  learner’s  written  copy. 
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The  writer  made  it  a  special  order  of  business  during 
his  regular  practice  periods  to  take  each  type  of  error 
made  by  his  subjects  and  by  himself,  one  at  a  time,  and 
by  making  repeated  observations  on  each,  to  determine 
its  real  cause.  We  also  obtained  an  objective  as  well 
as  an  introspective  history  of  each  type  of  error,  observ¬ 
ing  it  in  all  its  various  stages.  While  no  attempt  was 
made  in  our  original  study  to  calculate  the  frequency  of 
each  type  of  mistake,  or  to  measure  the  exact  time  that 
elapsed  immediately  before,  during  and  after  the  mistake 
was  made,  the  cause  of  each  kind  of  error  was  accurately 
determined.  The  particular  measurements  just  referred 
to  have  since  been  made  by  Wells1  and  Hoke2  whose 
studies  make  important  contributions  to  a  correct 
understanding  of  the  causes  of  the  more  important 
types  of  errors  which  typists  and  learners  of  typewriting 
make. 


I.  KINDS  OF  ERRORS  MADE  BY  TYPISTS  AND 
LEARNERS  OF  TYPEWRITING 

In  our  original  study  we  distinguished  four  groups  of 
errors,  classified  according  to  the  department  of  the 
work  in  which  they  occurred.3  In  each  of  these  depart¬ 
ments  several  types  of  errors  are  made.  We  also  dis¬ 
tinguished  between  mistakes  in  the  written  copy  and 
the  psychological  errors  which  produce  them.  Wells 
has  made  a  similar  distinction  between  a  false  stroke 

1  Wells,  F.  L.,  “On  the  Psychomotor  Mechanisms  of  Type¬ 
writing,”  American  Journal  of  Psychology,  Jan.,  1916,  pp. 
47-70. 

2  Hoke,  R.  E.,  “The  Improvement  of  Speed  and  Accuracy 
in  Typewriting,”  Johns  Hopkins  University  Studies  in  Edu¬ 
cation,  No.  7,  1922.  See  especially  pages  20-30. 

3  Compare  International  Contest  Rules,  as  revised  and 
approved  by  J.  N.  Kimball,  Manager  of  International  Con¬ 
tests. 
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and  an  error.  A  false  stroke  is  any  stroke  followed  by  a 
forward  movement  of  the  carriage  which  requires  cor¬ 
rection  to  produce  a  perfect  copy.  For  example,  a 
learner  may  misread  a  word  in  the  copy  and  write 
another  word  much  like  it  (admiration  for  ambition) 
thereby  producing  several  false  strokes  on  the  machine. 
But  in  such  a  case  only  one  error  or  faulty  adjustment 
is  made  to  produce  the  ten  false  strokes  on  the  machine. 
The  real  error  is  in  the  faulty  mental  adjustment  which 
in  this  example  produces  ten  false  strokes  on  the 
machine.  We  found,  as  did  Wells,  that  all  real  mis¬ 
takes  are  produced  by  interference  with  the  normal 
working  of  the  adjustive  processes  that  enable  a  writer 
to  initiate  and  control  the  individual  letter-making 
movements.  Most  errors  produce  only  one  false  stroke 
on  the  machine,  some  (transpositions)  regularly  pro¬ 
duce  two  false  strokes,  others  (misreading  of  the  copy, 
adding  a  word)  produce  several  false  strokes.  The 
following  classification  presents  the  various  kinds  of 
errors  which  cause  most  trouble  for  typists  and  for 
learners  of  typewriting,  arranged  according  to  the 
department  of  the  work  in  which  they  occur.1 

1  This  discussion  of  errors  is  based  entirely  on  the  mis¬ 
takes  made  with  the  present  arrangement  of  the  keyboard. 
R.  E.  Hoke  has  shown  that  the  average  frequency  of  use  of 
the  letters  written  by  the  left  hand  is  291,  by  the  right  280; 
that  the  right  hand  strokes  are  84  per  cent  more  accurate 
than  the  left  hand  strokes;  that  most  errors  are  made  in 
striking  the  keys  for  the  letters  that  are  most  often  used; 
hut  that  relatively  the  greatest  inaccuracy  occurs  among  the 
strokes  for  the  letters  that  are  least  often  used.  (E.  R.  Hoke, 

The  Improvement  of  Speed  and  Accuracy  in  Typewriting,” 
Johns  Hopkins  Studies  in  Education ,  No.  7,  p.  2of).  He 
advocates  certain  changes  in  the  keyboard  that  will  even  up 
the  load  tor  the  different  fingers  and  hands  in  touch  writing, 
claiming  that  about  half  the  errors  and  tendencies  to  error 
could  be  prevented  by  this  means.  But  his  contention  would 
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Classification  of  Typing  Errors 

I.  Finger  location  of  the  keys 

1.  Inaccurate  location  of  keys — two  keys  are 
pressed  down  at  once  because  the  key  to  be 
struck  is  inaccurately  located,  the  finger  usu¬ 
ally  landing  in  between  the  keys. 

2.  Imperfect  location  of  keys — here  the  finger 
misses  the  proper  key  because  of  imperfect 
reach,  and  usually  strikes  the  key  next  to  the 
correct  one,  or  the  one  in  the  same  position  in 
the  bank  of  keys  above  or  below  the  correct  one. 

3.  Substitution  of  one  letter  for  another  due  to: — - 

a.  Substitution  of  a  wrong  finger  movement 
for  the  correct  one. 

(1)  Such  as  striking  the  key  next  to  the 
correct  one  with  the  zurong  finger,  or 

(2)  Striking  a  letter  which  is  in  the  proper 
bank  of  keys  but  on  the  opposite  side 
of  the  keyboard. 

b.  Substitutions  due  to  incorrect  spelling  or 
inadequate  control  over  the  sequence  of 
the  letter-making  movements. 

II.  Controlling  the  sequence  of  letter-making  move¬ 
ments. 

4.  Anticipation  of  letters — substitution  of  a  letter 
that  comes  later  on  in  a  syllable  or  word  for 
the  correct  one  or  for  the  entire  word.  Here 
the  intermediate  letter  is  usually  omitted. 

5.  Transposition  of  letters— adding  the  correct 

hold  only  for  the  errors  which  we  have  classified  here  as 
wrong  finger  location  of  the  keys.  It  would  probably  not 
apply  to  the  psychological  errors  which  arise  from  improper 
control  over  the  sequence  of  the  letter-making  movements 
and  from  inaccurate  or  inadequate  reading  of  the  copy. 
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letter  that  has  been  omitted,  after  the  antici¬ 
pated  letter  has  been  made. 

6.  Lightly  struck  letters  and  omission  of  letters 
and  the  spacing  stroke  at  the  end  of  the  word. 

7.  Crowding.  Improper  spacing  between  letters 
within  a  word. 

8.  Piling — striking  two  keys  simultaneously  or 
writing  all  or  a  portion  of  some  letter  or  word 
in  the  space  belonging  to  another. 

9.  Addition  or  insertion  of  letters,  space-bar 
strokes,  and  in  the  expert  stage  of  writing,  of 
extra  words. 

10.  Anticipation  of  a  syllable  or  word  and  omitting 
the  correct  one. 

11.  d  ransposition  of  syllables  or  words  and  in  rare 
cases  of  expert  writing,  transposing  familiar 
phrases. 

III.  Getting  the  copy. 

12.  Deviations  from  copy,  in  punctuation,  para¬ 
graphing,  capitalization,  etc. 

13.  Omission  of  words  or  parts  of  sentences. 

14.  Insertion  or  addition  of  extra  words  and 
phrases. 

1 5.  Substitution  of  a  wrong  word  or  phrase  for  the 
correct  one. 

IV.  Manipulation  of  the  machine. 

16.  Failure  to  begin  line  at  proper  point,  due  to 
faulty  use  of  shift  and  tabular  keys,  running  off 
the  page  at  side  or  bottom,  etc. 

17.  Inclined  margin — due  to  faulty  insertion  of 
paper. 

18.  F  aulty  and  careless  composition  in  special  work. 
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TABLE 

Errors  Made  by  Contestants  in  the  1923 


Kinds  of  Errors  Made 

2 

3 

4 

5 

C 

7-7 

s 

12 

Subjects  and 
Classification 
of 

Contestants 

Imperfect  Locacion 
of  Keys 

Subs.  Wrong  Finger 
Movement 

Anticipation  and 
Omission  of  Letters 

T  ranspositions 

Omission 

of 

Crowding  and  Piling 

Addition 

of 

I  Errors  in  Capitaliza-  | 

I  tion  and  Paragraphing  | 

Letters 

Space-Stroke 

Letters 

Spaces 

Professionals 

I.  Tangora . 

4 

I 

5 

2 

I 

I 

I 

2 

1 

2.  Hossfeld . 

5 

3 

7 

I 

I 

3 

3.  Friedman . 

10 

6 

I 

I 

2 

4.  Gaskill . 

9 

2 

II 

I 

3 

8 

I 

7 

I 

Per  cent . 

22.9 

4-9 

23-7 

1.6 

4-9 

8.2 

2.4 

6.6 

6-S 

.8 

Amateurs 

1.  Regelmeyer . 

I 

2 

I 

2 

2.  Stapert . 

2 

12 

2 

3 

2 

3 

3.  Pitisan . 

I 

I 

4 

1 

I 

I 

4.  Neuenhaus . 

4 

4 

2 

2 

2 

5.  Wright . 

4 

I 

s 

1 

I 

6.  Reeve . 

6 

I 

7 

I 

I 

3 

7.  Greenberg . 

I 

I 

4 

2 

2 

I 

Per  cent . 

14.0 

6.6 

29.7 

6.6 

4. 1 

33 

0 

5.8 

8.3 

0 

World  Novices 

1.  Callahan . 

4 

I 

I 

2.  Kelley . 

2 

3 

3 

I 

I 

2 

I 

3.  Freda . 

3 

I 

I 

4.  Taylor . 

7 

4 

1 

2 

2 

I 

Per  cent . 

20.0 

0 

132 

8.3 

6.6 

3-3 

5.0 

8.3 

3.3 

0 

School  Champions 

1.  Tones . 

2 

I 

1 

2 

I 

2.  Soffel . 

7 

2 

5 

1 

3 

I 

I 

I 

2 

3.  Wells . 

4 

4 

I 

2 

4.  Pilkonis . 

3 

5 

I 

2 

5.  Peterson . 

3 

5 

1 

3 

3 

6 

6.  Johnson . 

2 

5 

2 

2 

I 

Per  cent . 

22.3 

2 . 2 

26.5 

5  •  3 

53 

2.2 

6.4 

?  •  5 

I  .  I 

io.o 

School  Novices 

1.  Siegel . 

4 

2 

3 

4 

I 

I 

2 

2.  Farnham . 

2 

2 

I 

3 

I 

4 

2 

I 

Per  cent . 

16.2 

10.8 

10.8 

S.  1 

13. s 

io.s 

s  ■  4 

54 

2.7 

5-4 

Per  cent  for  Entire 

Novice  Class . 

20.4 

31 

193 

6.8 

7.3 

4.2 

s  •  7 

7-8 

2  .  I 

6.3 

2.  RELATIVE  FREQUENCY  AND  PERSISTENCY  OF 
EACH  TYPE  OF  ERROR 

That  most  of  these  errors  may  become  habitual  and 
occur  at  the  more  advanced  stages  of  skill,  as  well  as 
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in 

World's  Championship  Typewriting  Contest 


13  14  is  16 


)  Anticipation  and 

Omission  of  Words 

Addition  and  Trans¬ 
position  of  Words 

Subs,  of  Wrong 

Word  for  Correct  One 

Error  of  Manipulation 

Number  of  Correct 
Words  Written  per 
Minute 

Total  Strokes  on 
Machine 

Number  of 

Carriage  Returns 

Total  Number 

Shifts 

Average  Strokes 

per  Second 

Total  Number  Errors 

Per  Cent  Accuracy 

4 

4 

2 

147 

41.156 

596 

545 

11.43 

28 

99-932 

1 

146 

40,376 

564 

537 

11.22 

21 

99 • 948 

2 

143 

39,706 

565 

526 

11.03 

22 

99-945 

2 

3 

3 

137 

39,467 

574 

524 

10.96 

51 

99-871 

4-9 

5  •  7 

6.5 

0 

1 

M3 

18,996 

277 

333 

10.55 

7 

99  -  963 

6 

139 

19.579 

280 

344 

10.87 

32 

99.837 

I 

2 

2 

131 

17,656 

260 

302 

9.81 

12 

99-937 

3 

2 

3 

131 

18,154 

267 

312 

10.09 

22 

99-879 

2 

I 

IIP 

16,273 

240 

274 

9.04 

15 

99-918 

I 

1 10 

15,285 

225 

250 

8.49 

20 

99-970 

2 

107 

14.542 

220 

257 

8.0s 

13 

99-9H 

4.1 

1 .6 

1 1 .6 

4-1 

2 

4 

I 

94 

6,786 

IOI 

91 

7.54 

13 

99 • 909 

I 

2 

92 

6,725 

99 

90 

7  -47 

l6 

99.762 

I 

90 

6.185 

92 

84 

6.87 

6 

99903 

3 

4 

I 

70 

5,772 

82 

76 

6.41 

25 

99.567 

10. 0 

0 

10.0 

5-0 

2 

91 

6,422 

95 

85 

7.14 

9 

99 . 860 

1 

89 

6,909 

97 

95 

7.67 

24 

99.653 

87 

6,201 

92 

83 

6.89 

1 1 

99.823 

1 

I 

59 

4.544 

68 

65 

5.05 

13 

99.714 

1 

2 

58 

4.895 

72 

69 

5.44 

24 

99.510 

I 

S3 

4,069 

64 

Oo 

4-52 

13 

99.681 

5-3 

0 

3.2 

I  .  I 

I 

1 

2 

46 

4.247 

63 

62 

4-72 

21 

99506 

34 

3 .011 

46 

47 

3-34 

16 

99469 

2.7 

2.7 

5-4 

0 

6-3 

■  5 

7-8 

! 
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during  the  process  of  learning,  if  for  any  reason  a 
writer  fails  to  exercise  proper  control  over  his  task,  is 
shown  by  a  statistical  study  of  the  errors  made  by  the 
contestants  in  the  International  Typewriting  Contest 
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held  in  New  York  City,  October  22,  1923.  Table  III 
shows  the  kind  and  number  of  errors  made  by  each 
contestant  in  the  several  contest  groups  and  reveals 
the  following  facts: 

1.  There  are  marked  individual  differences  within 
each  contest  group  in  regard  to  the  total  number  of 
errors  made  and  also  in  regard  to  the  kind  of  errors 
which  caused  most  difficulty.  Miss  Friedman  made 
only  two  types  of  errors,  anticipation  and  omission  of 
letters,  (“kys’1  for  “keys,”  “mch”  for  “much”)  and 
imperfect  linger  location  of  keys,  (“kay”  for  “may”, 
etc.)  William  Callahan,  winner  in  the  novice  group, 
made  nearly  all  his  errors  in  transposing  letters  (“  lwoer” 
tor  lower  ,  beagn  tor  began  ,  rwoing  tor 
“rowing”)  and  in  substituting  a  wrong  word  for  the 
correct  one  (“The”  for  “that”).  Mr.  Gaskill  had 
trouble  in  every  department  of  the  work  except  shifting 
for  capital  letters  and  in  manipulating  his  machine. 
George  Hossfeld’s  record  shows  that  he  had  much 
trouble  with  finger  control  and  omitted  many  single 
letters  because  of  anticipation  of  strokes,  an  error  which 
is  not  unrelated  to  imperfect  finger  control.  Miss 
Pitisan’s  record  shows  that  she  was  deficient  in  shifting 
for  capitals  and  paragraphs.  By  recording  the  number 
and  kinds  of  errors  made  by  his  learners  a  teacher  may 
ascertain  the  exact  kind  of  difficulties  which  cause  them 
most  trouble  and  apply  a  remedy  that  will  prevent  or 
correct  them  at  once,  because  he  can  then  determine 
what  must  be  done  to  avoid  or  meet  successfully  the 
particular  difficulties  which  are  producing  the  mistakes. 

2.  The  professional  writers  showed  a  distinct  ten¬ 
dency  to  transpose  and  omit  words  (4.92  and  5.73  per 
cent).  The  amateur’s  written  copy  showed  that  they 
anticipate  words  almost  as  much  as  the  professionals, 
but  they  never  add  the  omitted  word  afterwards.  1  he 
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novices  also  anticipate  and  omit  words  but  never  trans¬ 
pose  them  in  their  written  copy.,  as  we  might  expect 
from  the  analysis  of  the  cause  of  transposition  errors 
given  below. 

3.  The  writers  in  professional  group,  who  probably 
pushed  themselves  more  for  speed  than  any  other  group, 
and  who  wrote  for  a  longer  period  of  time,  made  rela¬ 
tively  more  mistakes  in  imperfect  finger  control  than 
did  either  the  amateurs  or  novices  (22.95  Per  cent 
against  14.04  per  cent  for  amateurs  and  20.41  per  cent 
for  novices).  The  large  number  of  this  type  of  mis¬ 
take  found  m  the  written  copy  of  this  group  might 
therefore  be  attributed  to  fatigue  and  to  their  strong 
desire  for  speed. 

4.  The  novices  made  relatively  more  mistakes  in 
finger  control  than  the  amateurs  and  almost  as  many 
as  the  professionals,  probably  because  their  finger 
habits  are  less  firmly  established  than  is  the  case  for  the 
more  experienced  typists  taking  part  in  the  contest. 
1  he  amateur  contestants  made  comparatively  few 
errors  of  this  type. 

5.  While  the  anticipation  of  letters  that  come  later 
in  a  word,  and  the  omission  of  the  correct  ones,  was  very 
strong  in  the  professional  group  (they  made  relatively 
more  errors  of  this  type  than  any  other),  there  was  little 
tendency  to  add  the  omitted  letter  afterwards.  Only 
two  transpositions  of  letters  were  made  by  members  of 
the  professional  group  in  writing  35,632  words,  but  they 
showed  a  relatively  strong  tendency  to  transpose  words , 
a  tendency  not  found  among  the  other  groups  at  all. 

6.  For  the  amateurs,  as  for  the  professionals,  the 
anticipation  of  letters  and  omitting  the  letters  thus 
slurred  over  was  the  type  of  error  that  gave  them  most 
trouble.  Thirty  per  cent  (29.71)  of  all  their  errors  were 
of  this  sort.  1  hey  were  also  troubled  greatly  with  the 
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tendency  to  add  the  omitted  letter  after  the  antici¬ 
pated  key  had  been  struck,  as  might  be  expected  from 
the  analysis  of  the  cause  of  this  type  of  mistake  given 
below.  Seven  per  cent  of  the  errors  made  by  the  ama¬ 
teurs  were  transpositions  of  letters.  The  written  copy 
of  the  novice  contestants  showed  that  they  did  much 
less  anticipating  but  they  were  even  more  likely  to 
transpose  letters  or  to  add  the  omitted  letters  when 
they  did  anticipate.  1  he  novices  taken  as  a  group 
made  relatively  more  mistakes  in  transposition  than 
did  any  other  group.  The  professionals  made  practi¬ 
cally  no  errors  of  this  sort. 

7.  The  largest  number  of  mistakes  made  by  the 
novice  group  was  in  the  finger  location  of  keys  as  might 
be  expected.  Anticipation  of  letters  and  omitting  the 
letter  thus  slurred  over  or  adding  it  afterwards,  stood 
second  in  frequency.  The  omission  of  letters  and  space 
bar  strokes  also  gave  considerable  trouble  to  the  con¬ 
testants  of  this  group. 

8.  The  written  records  of  the  two  subjects  who  had 
least  training  and  experience  in  typewriting  show  that 
they  had  most  trouble  with  omitting  single  letters  and 
space  bar  strokes.  Miss  Siegel,  the  more  skilled  writer 
in  this  beginner’s  class,  made  relatively  more  mistakes 
in  “slurring  over”  and  omitting  letters ,  because  she  was 
at  the  stage  of  skill  where  word  habits  were  being 
formed,  but  where  the  individual  letter-making  move¬ 
ments  could  not  yet  be  automatically  controlled.  Miss 
Farnham,  the  least  skilled  contestant  in  this  beginner’s 
class,  had  most  trouble  with  omitting  the  space  bar. 
Twenty-five  per  cent  of  all  her  errors  were  of  this  sort. 
This  tendency  to  anticipate  and  “slur  over’  indi¬ 
vidual  movements  also  manifested  itself  in  the  trans¬ 
position  of  letters  of  which  she  made  three  errors  out  of 
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sixteen.  It  is  also  significant  to  note  that  she  pos¬ 
sessed  only  about  half  the  skill  of  her  competitor. 

9.  A  relatively  large  percentage  of  the  errors  made 
by  the  novice  group  were  due  to  improper  timing  of  the 
individual  letter-making  movements,  classified  above 
as  crowding  and  piling  up  of  the  letters  in  the  written 
copy.  No  errors  of  this  type  were  made  by  any  of  the 
contestants  in  the  amateur  class  and  only  an  occasional 
error  of  this  type  by  the  professionals.  But  practically 
all  the  contestants  in  the  novice  class  had  difficulty  in 
their  control  over  the  timing  of  the  individual  strokes 
made  on  the  machine.  Six  per  cent  of  their  errors  were 
of  this  type. 

10.  The  novice  group  also  had  much  trouble  with  the 
manipulation  of  the  shift  key  and  in  paragraphing,  a 
mistake  that  was  never  made  by  the  amateur  or  pro¬ 
fessional  groups. 

11.  It  should  also  be  pointed  out  that  the  amateur 
group  made  relatively  more  errors  in  substituting  a 
wrong  word  for  the  correct  one  than  any  other  class  of 
contestants.  They  made  almost  twice  as  many  errors 
of  this  sort  as  the  professionals.  The  novices  also  made 
many  errors  of  this  sort,  probably  because  they  possess 
less  automatic  control  over  the  work  and  so  do  not 
watch  their  copy  so  closely  as  the  professional  typists 
are  able  to  do. 

Other  important  facts  may  be  deduced  from  the  data 
contained  in  the  table,  but  the  points  already  mentioned 
will  demonstrate  the  need  for  efficient  direction  of 
learners  of  typewriting,  and  show  the  value  of  keeping 
an  accurate  record  of  the  kind  and  number  of  mistakes 
which  learners  of  typewriting  make.  An  accurate 
analysis  of  these  errors  will  reveal  to  teachers  and 
learners  alike  the  type  of  difficulty  that  is  being  encoun¬ 
tered  at  each  stage  of  practice  as  well  as  the  seriousness 
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of  each  kind  of  mistake.  Keeping  accurate  track  of  the 
number  of  errors  made,  therefore,  opens  up  the  way,  if 
the  cause  of  these  mistakes  is  known,  for  giving  to 
learners  the  exact  kind  of  help  they  need  to  prevent  or 
to  correct  these  tendencies  to  error,  and  so  will  enable 
teachers  to  give  to  their  learners  the  exact  kind  of 
direction  they  need  to  make  their  progress  most  rapid 
and  continuous. 

3.  CAUSE  OF  ERRORS  AND  MEANS  OF  PREVENTING 
AND  CORRECTING  THEM 

All  these  errors  and  the  mental  interference  which 
produces  them,  play  such  an  important  role  in  the 
process  of  learning  to  typewrite  that  the  cause,  preven¬ 
tion  and  cure  for  each  should  be  described  in  detail. 
Our  original  purpose  in  the  study  of  these  errors  was 
to  determine  their  real  cause,  at  what  stage  of  advance¬ 
ment  it  tended  most  strongly  to  appear,  how  strongly 
this  interference  tended  to  persist,  all  with  the  view  of 
ascertaining  facts  which  would  enable  learners  and 
teachers  to  remove  the  causes  of  these  interferences 
more  promptly  and  surely  than  they  would  otherwise 
be  able  to  do.1 

I.  Wrong  Finger  Location  of  Keys 

When  a  key  cannot  be  correctly  and  readily  located 
by  the  right  finger  from  any  position  in  which  it  may  be 
placed  in  writing  all  possible  combinations  of  letters, 
one  of  three  types  of  error  will  be  made.  (1)  An  inac¬ 
curate  hnger  stroke  may  be  made;  (2)  there  may  be  an 
imperfect  location  of  the  proper  key;  (3)  there  may  be 


1  To  facilitate  ready  reference  the  same  scheme  ot  labeling 
will  be  used  that  occurs  in  the  tables  showing  the  kind  and 
frequency  of  errors. 
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a  substitution  of  a  wrong  finger  movement  for  the 
correct  one. 

1.  Inaccurate  location  of  Keys.  If  a  key  cannot  be 
accurately  located  by  the  correct  finger,  two  keys  are 
usually  pressed  down  at  once  because  the  key  to  be 
struck  is  not  accurately  located  from  the  former  posi¬ 
tion  of  the  fingers  and  hand.  This  error  can  be  cor¬ 
rected  only  by  improving  a  learner’s  control  over  the 
finger  movements  required  to  reach  and  strike  the 
proper  keys.  This  can  best  be  accomplished  by 
attending  more  closely  to  the  motor-tactual  “feel"  of 
each  separate  letter-making  movement  and  continuing 
such  practice  until  the  proper  linger  control  has  become 
automatic  enough  for  the  movements  to  be  uncon¬ 
sciously  controlled  by  the  sensations  arising  from  the 
preceding  movements.  1  his  tendency  to  error  can  also 
be  reduced  by  special  practice  on  difficult  combinations 
of  letters  or  words,  so  that  fewer  emergencies  in  finger 
control  will  occur  in  the  writing.  Hoke’s  studies  have 
shown  that  relatively  more  errors  occur  while  writing 
combinations  of  letters  that  are  least  often  used  by 
typists  because  they  occur  more  seldom  in  the  language.1 

1  his  fact  suggests  that  special  practice  on  difficult  com¬ 
binations  of  letters  and  words  and  on  certain  technical 
drills  would  be  helpful  for  developing  this  necessary 
finger  control. 

2.  Imperfect  location  of  keys.  If  this  finger  control  is 
still  less  efficient,  or  if  the  letter-making  movement  is 
more  carelessly  directed  as  to  “reach,"  the  key  next  to 
the  letter  to  be  made  may  be  struck.  Sometimes  the 
finger  merely  slips  off  the  proper  key  and  so  strikes  the 
one  next  to  the  right  one,  as  striking  2;  for  x,  j  for  h, 
v  for  b,  making  a  comma  instead  of  m,  etc.  In  some 


1  Ibid..,  pp.  20-23. 
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instances  the  wrong  finger  may  be  used,  “dod”  for 
“did”;  “donw”  for  “done.”1  That  is  to  say,  the 
finger  next  to  the  right  one  is  used.  This  always  means 
striking  a  wrong  letter.  More  often  the  correct  finger 
is  used,  but  does  not  move  far  enough  in  the  right  direc¬ 
tion  to  strike  the  proper  key.  This  error  produces  a 
large  variety  of  false  strokes  on  the  machine  that  at  first 
do  not  seem  to  be  intimately  related.  For  example,  the 
writer  often  strikes  a  key  in  the  correct  position  in  the 
row  of  keys  but  on  the  wrong  bank  of  keys,  “cull”  for 
“full,”  “heop”  for  “help,”  “logkc”  for  “logic,”  “kt” 
for  “it.”  All  these  errors  are  brought  about  by  imper¬ 
fect  direction  of  the  fingers  and  hands  and  show  the  kind 
of  difficulty  the  learner  is  having.  In  the  latter  case, 
the  error  is  due  to  keeping  not  accurate  enough  track 
of  the  position  of  the  fingers  and  hands  on  the  keyboard, 
or  to  a  curtailment  of  the  necessary  mental  direction 
given  to  the  movement. 

More  attention  given  to  the  anchor  keys  and  return¬ 
ing  the  hands  more  promptly  to  the  “home”  position 
after  striking  letters  on  the  upper  or  lower  bank  of 
keys,  until  greater  skill  in  the  finger  location  of  keys 
from  all  possible  positions  has  been  acquired,  will  pre¬ 
vent  and  correct  this  tendency  to  error.  It  occurs  most 
frequently  just  before  the  finger  location  ot  the  keys  has 
become  well  enough  learned  to  be  controlled  automati¬ 
cally.  To  prevent  this  type  of  mistake  the  learner  must 
attentively  follow  each  letter-making  movement  down 
to  the  correct  hand  and  very  finger  tip. 

j.  Substitution  of  a  wrong  finger  movement  for  the  cor¬ 
rect  one.  Another  type  of  error  occurs  when  the  writer 


1  The  examples  given  in  this  chapter  are  all  taken  from 
the  copies  written  by  the  contestants  in  the  last  Inter¬ 
national  Typewriting  Contest  held  in  New  York  City, 
October  22,  1923,  unless  otherwise  stated. 
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strikes  a  key  in  the  right  row  of  keys  but  in  the  corre¬ 
sponding  position  on  the  opposite  side  of  the  keyboard. 
Here  the  right  finger  for  the  stroke  is  used,  but  the 
finger  is  on  the  wrong  hand,  so  that  the  position  of  the 
letter  made  is  on  the  wrong  side  of  the  keyboard.  An 
example  of  such  imperfect  location  of  the  keys  occurs 
when  a  writer  strikes  an  i  for  an  e,  the  u  for  r,  etc. 
Here  the  conscious  direction  of  the  letter-making  move¬ 
ment,  required  to  make  it  correctly,  falls  short  of  what 
it  should  be  at  the  stage  of  writing  where  such  errors 
occur.  The  process  of  initiating  and  directing  each 
separate  letter-making  movement  must  extend  in  this 
stage  all  the  way  down  to  the  particular  hand  and 
finger  that  is  to  make  the  stroke,  and  the  error  throws 
considerable  light  on  how  the  sequence  of  the  separate 
letter-making  movements  is  controlled.  If  slightly 
exaggerated,  this  type  of  error  leads  to  the  substitution 
of  a  wrong  letter  for  the  correct  one,  a  mistake  which 
is  more  often  produced  by  imperfect  control  over  the 
sequence  of  the  letter-making  movements. 

1  his  mistake  begins  to  give  trouble  at  the  stage 
where  all  individual  letter-making  movements  cannot 
yet  be  correctly  controlled  by  the  sensations  that  are 
produced  by  the  previous  movements  in  the  series. 
When  this  slight  but  necessary  conscious  control  for 
each  stroke  is  lacking  this  type  of  error  is  sure  to  be 
made.  But  it  may  occur  at  any  stage  of  skill  if  proper 
direction  is  not  given  to  the  work,  as  an  analysis  of 
the  errors  made  by  the  contestants  in  the  last  world’s 
typewriting  contest  conclusively  shows  (compare  Table 
III,  above).  More  attention  given  to  controlling  the 
exact  direction  of  each  letter-making  movement  will 
correct  and  prevent  this  type  of  mistake.  Here,  as  in 
the  previous  type  of  error,  the  difficulty  for  learners 
is  increased  by  the  fact  that  certain  combinations  of 
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letters  get  themselves  fixed  automatically  before  others, 
because  of  greater  frequency  of  use.  The  difficulty  can 
be  partially  overcome  (i)  by  special  practice  on  these 
difficult  combinations  and  words  to  even  up  the 
learner’s  skill  on  all  combinations;  .(2)  by  cautioning 
learners  to  be  constantly  on  their  guard  concerning 
such  difficult  spots  in  the  copy,  showing  them  exactly 
what  must  be  done  to  prevent  or  to  correct  this  tend¬ 
ency  to  error;  (3)  by  the  use  of  rhythm  drills  and  prac¬ 
tice  to  music  which  evens  up  the  strokes  both  as  to 
intensity  and  time. 

II.  Mistakes  Due  to  Improper  Control  Over  the  Sequence 
of  Letter-Making  Movements 

4.  Anticipation  and  substitution  of  a  wrong  letter  for 
the  correct  one.  A  false  stroke  for  a  letter  is  often  made 
because  the  wrong  finger  or  hand  has  been  used,  such 
as  striking  n  instead  of  r,  zv  for  u,  e  for  m,  etc.  The 
cause  of  such  errors  is  quite  different  from  the  type 
just  described.  Here  a  false  movement  is  actually 
made.  The  mistake  is  not  due  to  the  fact  that  the 
hands  have  gotten  out  of  alignment  on  the  keyboard 
or  that  the  stroke  was  improperly  directed.  Such  false 
strokes,  or  real  letter  substitutions,  are  caused  (1)  by 
faulty  spelling;  (2)  by  initiating  the  correct  movement 
but  not  directing  it  accurately  enough  to  move  the 
right  finger  or  hand,  as  we  pointed  out  in  describing 
the  preceding  type  of  mistake;  (3)  by  improper  con¬ 
trol  over  the  sequence  of  the  letter-making  movements 
that  must  be  made  to  write  the  word  or  phrase  in 
which  the  mistake  occurs. 

5.  Anticipation  of  letters  and  space  bar  strokes.  Such 
a  substitution  of  one  letter  for  another  is  most  often 
caused  by  anticipating  a  letter  which  occurs  further  on 
in  the  word,  one  that  is  near,  but  beyond  the  one  to 
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he  struck.  That  is  to  say,  the  writer’s  mind  runs 
ahead  of  his  fingers  in  the  mental  spelling  and  substi¬ 
tutes  a  future  stroke  for  the  movement  that  should  be 
made.  Several  hundred  examples  of  this  type  of  error 
were  collected  from  our  learners'  copies  and  the  imper¬ 
fect  mental  direction  which  produced  this  type  of  error 
was  minutely  observed.  The  following  examples  from 
our  records  will  illustrate  this  type  of  mistake:  “mu  .  .  . 
mor'’  for  “humor;”  “essentiam  man”  for  “essential 
man;”  “imagintation  ”  for  “imagination;”  “they 
eves”  for  “the  eyes,”  etc.1 

Wells  has  shown  that  an  appreciable  lapse  of  time 
regularly  occurs  immediately  after  such  a  false  stroke 
has  been  made.  And  our  introspective  analyses  showed 
that  a  correct  readjustment  was  always  attempted  by 
the  learner  and  usually  made  as  soon  as  the  mistake 
was  noticed,2  and  before  a  second  false  stroke  could  be 
made.  Such  readjustments  are  necessary  before  proper 
control  over  the  sequence  of  the  remaining  letter- 
making  movements  in  the  series  can  be  regained. 

1  his  type  of  error  begins  to  give  trouble  at  those 
stages  of  advancement  where  word  habits  have  begun 
to  form  but  where  the  separate  strokes  for  all  words 

1  Examples  of  anticipation  taken  from  the  written  copy 
of  contestants  in  the  last  International  Typewriting  Con¬ 
test,  October  22,  1923,  are:  “ravel”  for  “travel,”  “wo”  for 
“two,”  “kys”  for  “keys,”  “pot”  for  “point,”  “thi”  for 
“tight,”  “thgs”  for  “things,”  “ith”  for  “with,”  “vid”  for 

vividly,  sine  tor  since,  mak  tor  marks,  ime 
for  “time,”  “yar”  for  “year,”  “vents”  for  “events,”  “fom” 
for  “from,”  “hink”  for  “think,”  “culd”  for  “could,”  etc. 

2  If  this  sort  of  mental  control  is  not  sufficiently  perfected 
this  type  of  error  may  be  made  by  an  experienced  typist 
without  his  becoming  aware  of  it.  It  is  much  more  likely 
to  occur  at  the  expert  stage  than  is  the  transposition  of 
letters  next  to  be  described. 
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cannot  yet  be  controlled  as  a  unit.1  The  false  strokes 
are  clue  to  improper  control  over  the  sequence  of  the 
letter-making  movements  in  the  series  required  to 
write  the  words  and  can  be  prevented  only  by  giving 
more  attention  to  this  point.  The.  fact  that  certain 
words  are  more  difficult  to  spell  and  that  the  sequence 
of  movements  in  such  a  series  is  more  difficult  to  con¬ 
trol,  because  less  practice  has  been  put  on  these  par¬ 
ticular  groups  of  movements,  enhances  this  difficulty 
for  learners  and  typists. 

Learners  may  be  aided  in  preventing  and  in  over¬ 
coming  this  type  of  error  by  explaining  the  exact  kind 
of  mental  control  that  is  required  to  avoid  it.  They 
should  be  especially  cautioned  about  the  need  for  main¬ 
taining  accurate  control  over  the  sequence  of  the  move¬ 
ments.  This  may  be  done  by  insisting  that  all  letter¬ 
making  movements  be  made  at  a  uniform  rate  and  with 
equal  intensity. 

5.  Transposition  of  letters  and.  reversal  of  words.  If 
such  a  false  stroke,  caused  by  the  anticipation  of  a 
letter  or  word,  is  not  noticed  by  the  writer  while  or 
immediately  after  it  has  been  made,  the  letter  that  has 
been  omitted  is  invariably  inserted  when  the  writer 
reaches  the  place  in  the  series  of  movements  where  the 
anticipated  letter  belongs,  e.g.,  he  writes  “ture”  for 
“true,”  “qiuck”  for  “quick,”  etc.  As  soon  as  the 
error  is  noticed  the  mind  quickly  moves  backward  to 
the  letter  which  has  been  omitted.  The  fingers  insert 
this  omitted  letter  in  the  series  of  movements  where 
the  anticipated  letter  belongs,  because  the  fingers,  by 


1  This  type  of  error  will,  of  course,  be  made  by  any  typist 
if  the  sequence  of  the  letter-making  movements  is  not  prop¬ 
erly  controlled  as  is  shown  by  the  data  contained  in  Fable  111 
above. 
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habit,  have  learned  to  respond  when  any  letter  is  thus 
thought  of  or  mentally  spelled.1 

1  his  analysis  of  the  cause  of  the  transposition  of 
letters  in  typing  is  verified  by  the  measurements  of 
Wells.  He  found  that  no  extra  time  elapsed  between 
the  striking  of  the  anticipated  letter  and  making  the 
second  false  stroke,  which  inserted  the  omitted  letter 
in  the  position  in  the  written  word  where  the  antici¬ 
pated  letter  should  have  been  placed. 

In  some  instances  a  letter  is  substituted  for  another 
by  such  anticipations,  and  the  error  is  noticed  before 
the  second  false  stroke  is  made.  In  such  cases  there 
is  a  leguiar  blocking  of  the  writer’s  associations,  indi¬ 
cated  in  our  objective  records  by  the  extra  time  that 
elapsed  between  the  false  stroke  and  the  next  stroke 
made  on  the  machine.  1  his  gives  the  writer  a  chance 
to  make  the  necessary  mental  readjustment  and  so 
enables  him  to  direct  the  rest  of  the  strokes  correctly. 
But  if  the  mistake  is  not  noticed  immediately,  the 
stroke  for  the  anticipated  letter  is  made  first  and  the 
superseded  letter  is  inserted  immediately  afterwards 
without  any  break  in  the  succession  of  movements. 

I  hat  is  to  say,  the  two  letters  are  transposed.  In 
some  cases,  the  first  jalse  stroke  is  noticed  immediately , 
but  the  writer  is  unable  to  make  the  necessary  mental 
adjustment  before  the  second  false  stroke  is  made.  In 
sucn  cases  theie  is  an  appreciable  lapse  of  time  between 
the  anticipated  stroke  and  the  second  false  stroke  in¬ 
serted  afterwards.  1  he  following  examples  with  the 


1  I  he  following  errors  of  this  type  were  made  by  writers 
in  the  last  International  Typewriting  Contest:  “stpes”  for 
steps,”  “ti”  for  “it,”  “rated”  for  “acted,”  “bsu”  for 
business,  yeys  for  ‘eyes,”  “rwoing”  for  “rowing,” 
knwon  for  known,  lwoer”  for  “lower,”  “baen”  for 

1 le’„  <‘.‘rrs“?yr”  &  “htat”  for  “that,”  “fki”  for 

Kick,  ofr  for  for,  etc. 
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amount  of  time  that  actually  elapsed  between  the  two 
false  strokes  are  taken  from  the  study  by  Wells.1 

When  such  errors  are  made  by  expert  typists  they 
generally  omit  the  rest  of  the  word  or  substitute  the 
anticipated  letter  for  the  entire  word.  The  following 
examples  are  taken  from  the  written  records  made  in 
the  last  International  Contest:  “e”  for  “were,”  “t” 
tor  street,  e  tor  medicine,  c  tor  score,  n 
for  “and,”  “ti”  for  “things,”  “v”  for  “events,”  “o” 
for  “took,”  “ei”  for  “editor,”  “sw”  for  “sewer,”  and 
a  great  many  others.  Typists  are  generally  instructed 
to  go  on  if  they  make  a  mistake.  This  would  tend  to 
prevent  the  attempted  readjustment  for  the  rest  of  the 
letters  in  the  word  or  phrase  being  written  at  the  time, 
and  produce  just  such  errors  as  we  have  cited. 

This  type  of  error  tends  most  strongly  to  occur  at 
the  stage  of  advancement  where  word  habits  are  being 
formed  and  letter  habits  finally  fixed.  They  are  there¬ 
fore  spread  out  over  a  long  period  of  practice  because 
letter  habits  are  so  unevenly  fixed,  and  because  of  the 
greater  difficulty  encountered  in  fixing  some  syllable 
and  word  combinations. 

Later  when  enough  syllables  and  words  have  been 
thoroughly  fixed  to  control  the  sequence  of  the  indi¬ 
vidual  letter-making  movements  by  groups,  this  same 
error  in  mental  control  occurs  in  a  different  form.  Here 


1  Wells,  F.  L.,  “On  the  Psychomotor  Mechanism  of  Type¬ 
writing,”  American  journal  of  Psychology,  January,  1916. 
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syllables  and  words,  and  in  rare  cases  phrases,  are  trans¬ 
posed,1  because  the  writer  is  anticipating  them  in  the 
same  general  way  that  he  formerly  anticipated  letters, 
and  writes  the  correct  syllable  or  word  in  the  position 
where  the  anticipated  one  should  have  been  placed. 
Such,  mistakes  are  due  to  the  fact  that  the  writer  has 
lost  control  over  the  process  of  “group  spelling’’  by 
means  of  which  he  now  controls  the  sequence  of  all 
letter-making  movements.  In  each  case  the  false 
strokes  on  the  machine  are  caused  by  not  keeping  accu¬ 
rate  enough  track  of  the  sequence  of  the  specific  series 
of  movements  required  to  write  the  copy. 

In  seeking  to  prevent  or  to  correct  this  type  of  mis¬ 
take,  it  is  well  for  teachers  and  adult  learners  to  remem¬ 
ber  that  the  individual  letter-making  movements  in 
typing  are  elicited  in  different  ways,  depending  upon 
the  stage  of  skill  that  has  been  attained.  In  the 
earliest  stage,  they  normally  are  and  perhaps  can  best 
be  initiated  by  focussing  the  eyes  and  visual  attention 
on  the  individual  letters  in  the  copy  to  be  written. 
Later,  they  are  initiated  and  controlled  as  to  sequence 
by  an  actual  or  incipient  mental  spelling,  i.e.,  pro¬ 
nouncing  each  letter.  Later  still,  the  sequence  of  the 
movements  is  controlled  by  the  kinaesthetic  sensations 
aroused  by  the  preceding  movements  in  the  series  of 
finger  responses  required  to  write  the  particular  syl¬ 
lables  and  words.2 

1  o  establish  this  automatic  sensory  control  over  the 
series  of  movements  to  be  made  is  a  difficult  and  long- 
drawn-out  process  which  all  learners  are  prone  to  slur 

1  1  his  happened  w  ith  our  undirected  learners,  but  it  would 
not  be  so  likely  to  happen  with  writers  who  have  been  care¬ 
fully  d  irected  and  taught  by  the  best  methods  now  in  use 
for  teaching  typewriting. 

2  Compare  last  section  of  Chapter  XII. 
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over  too  soon.  The  mind  naturally  tends  to  run  ahead 
of  the  finger  movements  and  so  fails  to  furnish  adequate 
control  over  the  sequence  of  the  individual  strokes.  It 
works  so  much  faster  than  the  fingers  and  hands  that 
when  a  letter  is  slurred  over  (inadequately  spelled),  the 
finger  shoots  ahead  and  writes  the  anticipated  letter 
that  is  in  this  way  brought  into  the  focus  of  conscious¬ 
ness.  But  since  all  mistakes  are  regularly  noted  after 
they  are  made,  attention  naturally  turns  backwards  to 
the  letter  that  was  omitted,  just  as  it  does  when  we 
count  the  strokes  of  a  clock  after  it  has  stopped  striking. 
The  fingers  follow  this  movement  of  attention  because 
they  have  learned  to  strike  each  letter  as  it  is  thus 
mentally  spelled.  The  result  is  that  the  letter  is  made 
after  the  anticipated  stroke.  In  the  expert  stage  of 
skill  this  error  takes  the  form  of  a  reversal  of  syllables  or 
words  and  sometimes  of  phrases,  as  we  have  seen, 
because  a  higher  method  of  controlling  the  order  of  the 
writing  movements  has  been  substituted  for  this  letter- 
by-letter  or  word-by-word  method  of  initiating  and 
controlling  them. 

Many  devices  have  been  invented  and  used  by 
teachers  and  learners  of  typewriting  to  develop  a  type 
of  control  which  will  prevent  this  kind  of  mistake. 
Many  letter-making  responses  in  certain  words  can  be 
controlled  automatically  when  the  sequence  of  the 
movements  for  other  letter  combinations  must  still  be 
consciously  directed.  This  tendency  to  error  can  there¬ 
fore  be  reduced  in  two  principal  ways:  (i)  By  practice 
on  special  lists  of  words  and  letter  combinations  which 
aim  to  fix  such  retarded  letter  associations  more  firmly; 
(2)  by  impressing  upon  learners  the  need  for  adequate 
control  over  the  exact  order  of  the  individual  letter¬ 
making  movements. 

The  usual  method  of  dealing  with  this  tendency  to 


NORMAL  TENDENCIES  TO  ERROR  261 


error  is  to  give  much  practice  on  technical  drills  carried 
on  according  to  music  or  rhythmical  drills.1  These  give 
to  learners  some  aid  in  initiating  these  letter-making 
movements  and  also  in  controlling  them  as  to  intensity 
or  evenness  and  time.  But  when  this  is  done  great 
care  should  be  exercised  to  insure  that  the  letter  and 
word  habits  are  developed  in  the  actual  ways  in  which 
they  must  later  be  combined  when  the  learners  write 
connected  discourse. 

6.  Omission  of  letters.  The  individual  letter-making 
movements  may  he  correctly  ordered  as  to  sequence 
and  accurately  directed  hut  made  so  lightly  that  the 
key  struck  fails  to  register  its  impression  on  the  paper, 
such  as  writing  “n  thing"  for  “nothing,”  “th  t”  for 
“that,”  “on'  for  “own.”  The  space-bar  may  also 
be  struck  too  lightly  for  the  carriage  to  move  forward 
when  it  is  struck  at  the  completion  of  a  word.  This 
tendency  to  error  is  very  strong  and  persistent  when 
word  habits  begin  to  be  formed.  The  tendency  is  for 
the  movements  to  be  made  lighter  and  lighter  until  they 
are  finally  omitted  entirely.  The  following  examples 
are  taken  from  the  written  records  made  in  the  last 
International  Typewriting  Contest:  “trave”  for 
“travel,”  “shif”  for  “shift,”  “wh”  for  “who,”  “own” 
for  “owned,”  “kno”  for  “know,”  “ma”  for  “matter,” 
and  many  others. 

In  each  case,  the  error  is  caused  by  improper  control 
over  the  sequence  of  the  letter-making  movements.  The 
several  movements  required  to  write  the  word  or  phrase 
are  not  made  with  the  same  intensity.  As  a  result, 
some  keys  are  struck  too  lightly  to  record  properly. 


1 A  complete  set  of  phonographic  records  which  aid  in 
establishing  this  necessary  type  of  mental  control  have  been 
devised  by  Rupert  P.  SoRelle  and  are  published  by  the 
Gregg  Publishing  Co.,  New  York. 
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This  leads  to  a  spacing  without  the  proper  imprint  of 
the  letter,  and  finally  to  an  omission  of  the  letter-making 
movement  entirely. 

The  first  of  these  tendencies  to  develop  is  the  omis¬ 
sion  of  the  space-bar  stroke,  which  is  of  course  prac¬ 
ticed  more  than  any  other  single  movement.  Later, 
learners  have  trouble  because  they  tend  strongly  to 
“slur  over”  individual  letters  in  the  writing  of  words. 
This  was  clearly  shown  by  our  analysis  of  the  errors 
made  by  the  two  contestants  in  the  last  International 
Typewriting  Contest  who  represented  the  world’s  school 
novice  class.  The  tendency  to  omit  the  space-bar 
stroke  was  the  most  serious  difficulty  which  Miss  Farn- 
ham  encountered.  Twenty-five  per  cent  of  her  errors 
were  of  this  type.  Miss  Siegel,  the  world’s  novice 
school  champion,  who  possessed  about  a  third  more  skill 
than  Miss  Farnham  (she  wrote  963  words  in  15  minutes, 
Miss  Farnham  wrote  673),  made  20  per  cent  of  her 
errors  by  omitting  individual  letters. 

The  written  records  of  our  undirected  learners 
revealed  this  error  at  all  stages  described  above,  prov¬ 
ing  the  accuracy  of  our  analysis  of  the  cause  of  this  type 
of  mistake.  If  teachers  understood  more  clearly  what 
really  causes  this  type  of  error  they  would  be  able  to 
give  to  their  learners  the  kind  of  help  that  would  enable 
them  to  deal  in  a  more  successful  wav  with  this  difficulty 
and  so  prevent  them  from  making  this  type  of  mistake. 
It  would  certainly  aid  adult  learners  if  they  knew  what 
caused  the  trouble.  This  is  the  first  necessary  step  in 
its  successful  elimination.  Younger  learners  might  be 
aided  by  arranging  exercises  which  would  tend  to 
reduce  to  a  minimum  the  possibility  of  making  this 
type  of  mistake.  The  only  way  to  prevent  it  is  to 
learn  to  produce  the  letter-making  movements  with 
equal  intensity. 
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7-8.  Crowding  and  Piling.  A  second  type  of  error 
results  when  some  movements  in  the  series  are  made 
more  quickly  than  others.  This  regularly  results  in 
combining  certain  pairs  of  letters  and  in  too  much  space 
being  left  between  other  pairs  of  letters  in  the  written 
word.  If  the  timing  of  these  letter-making  movements 
is  neglected  still  more,  two  keys  will  be  struck  simulta¬ 
neously,  or  so  nearly  together  that  it  will  be  impossible 
for  one  key  to  get  back  into  place  before  the  next  one 
is  struck.  (Compare  Figure  18.) 
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Fig.  18.  E  rrors  due  to  inaccurate  control  over  the  timing 
of  individual  letter-making  movements. 

1  his  tendency  to  error  may  be  overcome  by  exercis¬ 
ing  better  control  over  the  sequence  of  the  letter-making 
movements  as  to  time,  a  phase  of  “huger  control” 
which  is  greatly  aided  by  rhythm  drills  and  by  practice 
on  regular  copy  so  carried  on  that  each  movement  is 
given  the  same  amount  of  time  that  is  allotted  to  any 
other  movement  in  the  series.  This  also  aids  in  con¬ 
trolling  the  intensity  or  evenness  of  the  strokes,  one  of 
the  most  important  factors  in  gaining  better  control 
over  the  individual  letter-making  movements. 
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To  aid  in  overcoming  this  tendency  to  error  Mr. 
SoRelle  has  devised  phonographic  records  for  all  levels 
of  skill  where  learners  write  by  keeping  time  to  music. 
This  develops  control  over  the  individual  letter-making 
movements  and  enables  the  learners  to.  make  them  with 
greater  uniformity,  both  as  to  intensity  and  time.1 

Q.  Superfluous  or  added  strokes  are  often  found  in  a 
learner’s  written  copy  about  the  time  that  word  asso¬ 
ciations  begin  to  be  used  or  at  the  stage  where  special 
care  needs  to  be  given  to  the  control  of  the  sequence  of 
the  letter-making  movements.  At  this  stage  there  is  a 
marked  tendency  to  slur  over  this  necessary  guidance 
because  of  the  skill  that  has  already  been  attained  in 
writing  certain  syllables  and  words.  The  following 
errors  are  selected  from  our  original  records:  “the — t” 
for  “the,”  “wisdome”  for  “wisdom.” 

Most  of  these  false  strokes  are  caused  by  the  motor 
habits  which  have  become  established  in  the  writing  of 
familiar  prefixes,  suffixes,  and  words.  These  well  estab¬ 
lished  finger  habits  step  in  at  any  point  in  the  writing 
where  insufficient  control  is  given  to  the  process  of  in¬ 
itiating  and  controlling  the  sequence  of  the  individual 
letter-making  movements.  As  soon  as  this  control  over 
the  order  of  these  movements  is  neglected  or  slighted, 
these  old  and  more  firmly  established  habits  assert 
themselves  and  cause  one  or  more  superfluous  strokes 
to  be  made  on  the  machine. 

The  cure  and  necessary  means  for  preventing  this 
type  of  error  is  to  give  sufficient  attention  to  the  matter 
of  controlling  the  correct  sequence  of  the  letter-making 
movements,  so  that  only  the  correct  number  of  strokes 
will  be  made  without  any  substitutions©!'  additions  what- 

1  Rupert  P.  SoRelle,  Rational  Rhythm  Records  Adapted  to 
Rational  Typezvriting,  The  Gregg  Publishing  Company, 
New  York.  ' 
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soever.  Knowing  the  cause  of  the  error  and  the  kind 
of  difficulty  which  it  presents  to  learners  should  enable 
a  teacher  to  find  the  necessary  means  for  its  prevention 
and  correction. 

10-11.  Anticipation  and  omission  of  syllables  or 
words,  and  adding  the  omitted  zvord  or  phrase  after¬ 
wards.  This  error  is  due  to  the  same  psychological 
factors  that  produce  the  anticipation  and  reversal  of 
letters  in  an  earlier  stage  of  skill,  or  at  points  in  the 
writing  where  the  individual  strokes  for  the  letters 
must  still  he  individually  and  consciously  controlled. 
Such  anticipation  and  reversal  of  words  can  only  occur 
among  expert  typists  and  may  be  prevented  by  attend¬ 
ing  more  sharply  to  the  copy  and  to  the  “group 
spelling”  which  controls  in  this  stage  the  sequence  of 
the  various  groups  of  movements  to  be  made.  When 
such  a  word  or  phrase  is  anticipated,  the  word  or  phrase 
“slurred  over"  mentally  is  omitted.  In  rare  cases  it  is 
inserted  after  the  anticipated  word  has  been  written. 

III.  Errors  in  Reading  the  Copy 

Four  important  types  of  mistakes  are  made  by  in¬ 
accurate  reading  of  the  copy:  (1)  deviations  from  the 
copy  in  punctuation,  paragraphing,  capitalization,  etc.; 
(2)  omission  of  words  or  parts  of  sentences;  (3)  the 
insertion  or  repetition  of  an  extra  word  or  phrase;  (4) 
the  substitution  of  a  wrong  word  or  phrase  for  the  cor¬ 
rect  one.  All  these  errors  are  produced  by  the  fact  that 
the  learner  does  not  keep  Ins  eyes  and  attention  closely 
enough  focused  on  the  copy,  or  permits  his  eyes  and 
mind  to  wander  away  from  the  exact  place  in  the  copy 
that  should  be  focused  upon  to  obtain  the  best  type 
of  control  over  the  initiation  and  ordering  of  the  indi¬ 
vidual  letter-making  movements  required  to  make  the 
right  strokes  on  the  machine. 
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The  particular  kind  of  errors  made  is  determined  by 
the  learner’s  past  habits  and  is  far  less  important  than 
to  know  how  to  prevent  or  correct  this  type  of  mistake. 
The  following  substitutions  of  a  wrong  word  for  the 
correct  one  were  made  in  the  last  International  Type¬ 
writing  Contest:  “any”  for  “as,”  “the”  for  “my,” 
“these”  for  “there,”  “the”  for  “that,”  “are”  for 
“were,”  “knew”  for  “know,”  and  many  others. 

The  omission  of  particular  words  or  phrases  may  be 
due  to  inadequate  group  control  over  the  series  of 
movements  to  be  made.  That  is  to  say,  a  word  or 
phrase  may  be  mentally  slurred  over  in  a  way  similar 
to  that  described  for  the  omission  of  letters  in  the 
letter  association  stage.  More  often  a  word  or  phrase 
is  omitted  because  the  writer  is  not  attending  closely 
and  constantly  enough  to  the  copy.  The  same  is  true 
if  a  wrong  word  or  phrase  is  substituted  for  the  correct 
one.  Here  the  copy  is  not  adequately  observed,  and 
the  mind  which  makes  up  the  deficiency  is  likely  to 
insert  a  wrong  word. 

The  best  -way  to  prevent  or  cure  these  errors  in  copy¬ 
getting  is  to  form  the  habit  of  keeping  the  eyes  and 
attention  sharply  and  continuously  focused  on  the  copy 
throughout  the  practice.  Learners  who  are  older  might 
be  helped  if  they  were  shown  what  is  actually  gained 
by  such  practice. 

IV.  Errors  in  Manipulating  the  Machine 

The  errors  made  because  of  inadequate  practical 
knowledge  concerning  the  manipulation  of  the  machine, 
such  as  errors  due  to  improper  use  of  the  shift  key, 
improper  insertion  of  the  paper,  wrong  paragraphing 
and  the  like,  can  be  easily  corrected,  because  the  cause 
of  such  mistakes  is  more  evident.  In  the  case  of  all 
the  errors  described  in  this  section,  the  first  step  in 
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their  prevention  or  cure  is  to  determine  their  cause; 
to  understand  something  about  the  relative  importance 
of  each  and  the  amount  of  difficulty  which  an  improper 
adjustment  in  that  department  of  control  will  produce. 
This  is  the  Hrst  necessary  step  in  finding  a  successful 
solution  for  each  of  these  tendencies  to  error. 

The  reasons  why  all  mistakes  should  he  prevented 
and  promptly  corrected,  if  made,  will  become  clear 
after  reading  the  discussion  of  the  role  of  habit  in 
learning  to  typewrite  given  in  Chapter  XIX. 

QUESTIONS  AND  EXERCISES 

1.  How  was  the  problem  of  determining  the  cause  of  the 
errors  made  by  learners  of  typewriting  studied? 

2.  What  specific  kinds  of  errors  are  made  by  typists  and 
learners  of  typewriting?  What  distinction  should  be  made 
between  an  error  and  a  mistake? 

3.  What  is  the  real  cause  of  the  mistakes  which  learners 
and  typists  make  in  their  writing? 

4.  What  type  of  errors  was  made  most  often  by  the  pro¬ 
fessional  typists  in  the  last  world’s  contest?  By  the  amateur 
contestants?  By  the  novices  and  beginners?  How  do  you 
explain  these  results? 

5.  What  do  these  facts  tell  a  teacher  about  the  kind  of 
difficulties  which  give  learners  of  typewriting  most  trouble 
at  different  levels  of  skill  ?  Do  they  give  a  teacher  any  assist¬ 
ance  for  helping  his  learners  overcome  or  avoid  these  natural 
tendencies  to  error?  What? 

6.  Take  up  each  type  of  error  made  and  determine:  (1) 
its  real  cause  and  the  stage  of  advancement  where  it  causes 
most  trouble;  (2)  determine  and  list  the  various  things  which 
a  teacher  may  do  (a)  to  prevent  this  type  of  error,  and  (b)  to 
correct  this  tendency  in  the  learners  who  are  already  mak¬ 
ing  this  type  of  mistake.  (See  table  of  errors,  page  244,  and 
explanation  of  the  cause  of  each  type  of  error  and  sugges¬ 
tions  for  preventing  and  correcting  it,  pp.  250-266.) 

7.  Why  is  it  important  to  keep  accurate  track  of  each  kind 
of  error  made  and  of  its  relative  frequency?  What  does  such 
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a  record  tell  a  teacher  about  the  kind  of  difficulties  which 
his  learners  are  encountering  and  about  the  kind  of  help 
which  they  need? 

8.  Why  is  it  necessary  to  prevent,  as  far  as  possible,  all 
mistakes  and  to  correct  promptly  each  tendency  to  error  as 
it  arises?  (Compare  on  this  point  Chapter  XIX.) 

9.  Which  types  of  mistake  or  tendencies  to  error  should 
receive  most  attention  from  teachers  of  typewriting?  Why? 

10.  Would  you  explain  to  your  pupils  the  cause  of  each 
type  of  mistake  and  try  to  enlist  their  help  in  preventing  the 
wrong  responses,  or  devise  methods  that  would  produce  cor¬ 
rect  responses  in  your  learners  without  their  knowing  that 
they  are  passing  through  a  critical  stage?  Give  reasons  for 
your  answer. 

11.  For  each  kind  of  error  try  to  determine  the  exact  kind 
of  help  which  a  learner  needs,  and  by  actual  measurement 
and  study  of  your  learners’  written  reports  (the  number  and 
kind  of  mistakes  made)  determine  the  extent  to  which  these 
difficulties  are  being  avoided  or  overcome  as  a  result  of  your 
instruction  and  guidance. 
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SPECIAL  DIFFICULTIES  WHICH  THE 
TASK  OF  LEARNING  TO  TYPE¬ 
WRITE  PRESENTS 

In  addition  to  the  difficulties  which  arise  from  the 
natural  tendencies  to  error  described  in  the  preceding 
chapter  there  are  a  number  of  difficulties  which  arise 
from  the  nature  of  the  learning  process  itself,  or  from 
the  way  in  which  the  habits  to  be  acquired  are  origi¬ 
nated  and  fixed,  that  help  to  determine  the  character 
and  amount  of  improvement  which  a  learner  will  be 
able  to  make.  Because  of  their  theoretical  and  prac¬ 
tical  importance  these  special  difficulties  should  be 
carefully  described. 

I.  GENERAL  CHARACTER  OF  THE  IMPROVEMENT 
MADE  IN  LEARNING  TO  TYPEWRITE 

All  learning  or  performance  curves  that  have  been 
plotted  show  a  number  of  characteristics  that  remain 
rather  constant  for  all  complicated  types  of  learning 
where  the  results  have  been  accurately  measured  in 
quantitative  terms.  1  hese  curves  reveal  marked  vari¬ 
ations  in  performance  ability  from  day  to  day  and  for 
different  minutes  within  each  test.  Most  learning 
curves  also  contain  short  periods  of  arrest,  where  for 
two,  three,  six  or  eight  days,  or  tests,  the  learner’s  per¬ 
formance  record  shows  no  measurable  amount  of  im¬ 
provement.  In  addition,  the  curves  for  all  complicated 
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forms  of  learning  show  one  or  more  plateaus,  or  longer 
periods  of  arrest  in  the  learner’s  progress  where  no 
measurable  amount  of  improvement  is  made.  These 
plateaus  are  regularly  followed,  if  the  practice  is  con¬ 
tinued,  by  rapid  gains  in  performance.  All  learning 
curves  show  also  rapid  and  continuous  improvement 
for  the  earlier  stages  of  practice  followed  by  much 
slower  and  more  uncertain  progress  for  the  later  stages. 
Moreover,  the  progress  made  is  never  steadily  con- 
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Fig.  19.  Improvement  made  in  typewriting  by  the  sight 
method.  After  Book. 

tinuous  but  moves  forward  more  or  less  by  leaps  and 
bounds,  depending  upon  the  stage  of  advancement  and 
upon  the  source  from  which  the  improvement  comes. 
(Compare  Figures  19  and  20;  also  the  learning  curves 
in  W.  F.  Book’s,  The  Psychology  of  Skill.) 

The  fluctuations  in  performance  ability  from  day  to 
day  and  for  the  several  minutes  within  a  test  are  due 
to  various  objective,  physiological,  and  psychological 
factors  which  affect  the  learner’s  ability  to  make  the 
required  responses.  The  periods  of  non-improvement 
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in  the  learning  curves,  both  short  and  long,  are  caused 
by  special  difficulties  which  the  task  of  learning  natur¬ 
ally  presents.  1  hese  affect  in  a  hurtful  way  the  origi¬ 
nation  and  fixing  of  the  habits  which  the  learners  must 
acquire  to  increase  their  score.  The  factors  which  pro¬ 
duce  these  variations  in  the  learning  curves  deserve, 
tnerefore,  special  consideration  because  they  operate 
either  to  aid  or  to  retard  the  progress  which  a  learner 
is  able  to  make  in  doing  the  things  that  must  be  done 
to  increase  his  skill.  In  this  and  the  following  chapter 
we  shall,  therefore,  consider  some  of  the  factors  that 
affect  more  or  less  directly  the  rate,  amount  and  limits 
of  improvement  in  learning  to  typewrite. 

2.  EXPLANATION  OF  THE  GENERAL  FEATURES  OF 
THE  LEARNING  CURVES 

1  iius  far  m  our  analysis  of  learning  to  typewrite  we 
have  described  the  habits  of  all  orders  and  kinds  which 
the  learners  must  acquire  and  the  laws  that  condition 
their  origination,  selection,  improvement,  and  mechani¬ 
zation.  It  is  the  acquisition  of  these  habits  of  every 
order  and  kind  which  constitutes  the  gain  in  skill  that 
is  made  in  the  course  of  the  practice  and  which  enables 
one  to  explain  the  general  features  of  the  learning 
curves  their  first  rapid  and  continuous  rise,  their  gen- 
eial  upward  course,  and  their  later  slower  and  more 
gradual  rise.  (See  Figure  19  and  also  Figure  2  in 
the  writer’s  Psychology  of  Skill,  Chapter  II.) 

I  he  first  rapid  and  continuous  rise  is  due  to  the  fact 
that  the  learners  are  making  improvement  along  many 
different  lines  at  once.  Rapid  progress  is  made  in  every 
department  of  the  work.  1  he  learners  are  improving 
their  method  of  locating  the  keys,  of  directing  and  con¬ 
trolling  their  fingers,  of  initiating  and  controlling  the 
secjuence  of  the  letter-making  movements,  of  getting 
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the  copy,  of  learning  to  deal  with  the  many  special 
difficulties  which  the  task  of  learning  this  feat  presents. 
They  are  also  making  progress  in  developing  and  fixing 
letter,  word,  and  phrase  habits  almost  from  the  start. 
Moreover,  the  improvement  in  each  of  these  lines  is 
easy  at  first  and  becomes  increasingly  more  difficult  as 
skill  is  increased.  The  learning  curve,  therefore,  wall 
rise  rapidly  and  continuously  as  long  as  many  of  these 
possibilities  for  improvement  exist.  But  as  these 
sources  of  improvement  become  less  numerous,  and  as 
the  difficulties  in  each  line  increase,  the  rate  of  improve¬ 
ment  will  gradually  decline  until  a  stage  is  finally  reached 
where  most  adaptations  in  method  have  been  made. 
And  since  improvements  in  method  become  more  and 
more  difficult  to  make,  because  they  must  be  made  in 
the  realm  of  the  higher-order  habits  where  the  learners 
have  had  little  or  no  experience  because  they  are  masters 
of  nothing,  the  rise  in  the  learning  curve  will  become 
slower  and  slower  as  this  physiological  limit  for  improve¬ 
ment  is  approached.  Finally,  as  the  expert  stage  of  skill 
is  reached,  the  learning  curves  become  almost  horizontal. 
In  these  later  stages  of  practice  the  sole  gain  must  come 
from  an  occasional  adaptation  in  method  and  from  the 
fixing  of  present  habits  and  methods  of  work,  which,  as 
our  analysis  showed,  is  a  very  slow  and  difficult  process. 

3.  SOURCES  OF  IMPROVEMENT  AND  RATE  OF  GAIN 

The  progress  which  a  learner  of  typewriting  makes 
may  come  from  a  number  of  different  sources.  The 
gains  may  be  due  (1)  to  a  strengthening  by  practice  of 
the  correct  responses  to  be  made  on  the  machine;  (2) 
to  the  elimination  of  some  of  the  wrong  responses  unin¬ 
tentionally  acquired  in  the  course  of  the  practice;  (3) 
to  improvement  of  some  of  the  specific  habits  already 
formed;  (4)  to  the  origination  of  new  habits  or  superior 
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methods  of  work  or  control;  (5)  to  a  better  identifica¬ 
tion  of  the  true  sources  of  improvement;  (6)  to  improve¬ 
ment  in  the  learner's  ability  to  deal  with  some  of  the 
special  difficulties  which  the  task  of  learning  presents; 
(7)  to  attaching  greater  satisfaction  to  the  responses 
that  bring  success,  and  dissatisfaction  to  the  things  that 
produce  failure;  (8)  to  the  development  of  a  right  atti¬ 
tude  towards  success;  (9)  to  improvement  in  the  learn¬ 
er’s  attitude  towards  the  task  of  learning  taken  as  a 
whole;  (10)  to  increased  interest  in  improvement  as 
such;  or  (n)  to  a  growth  in  the  learner’s  belief  in  his 
own  ability  to  improve  and  in  the  significance  and 
worthwhileness  of  the  task  for  him. 

The  source  of  improvement,  therefore,  helps  to  deter¬ 
mine  the  learner's  rate  of  gain.  The  origination  of  a 
new  method  of  control  or  some  new  adaptation  in 
method  will,  for  example,  produce  more  improvement 
than  would  come  from  strengthening,  by  positive  adap¬ 
tation,  any  particular  habit  or  group  of  habits  to  be 
acquired.  Likewise  the  discovery  of  a  successful  way 
of  meeting  some  serious  difficulty  which  the  task  of 
learning  presents,  may  give  rise  to  more  perceptible 
improvement  than  would  come  from  certain  other 
sources.  1  he  same  thing  is  true  when  it  comes  to 
making  successful  adaptations  to  the  psychological 
aspects  of  the  learning  process.  A  learner  who  has  just 
discovered  an  important  source  of  improvement  and 
has  learned  how  to  recognize  this  source  of  gain  readily, 
making  it  possible  to  become  more  satisfied  when  he 
makes  this  necessary  response,  and  more  displeased 
when  it  is  not  used,  will  make  more  rapid  improvement 
for  a  time  than  one  who  practices  without  this  type  of 
attention  and  interest. 

The  source  of  improvement,  therefore,  affects  the  rate 
of  gain  which  any  learner  will  make,  and  one  of  the  best 
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ways  for  a  teacher  to  speed  up  his  learners’  rate  of 
improvement  is  to  acquaint  them  more  definitely  with 
the  exact  sources  of  their  gains  so  that  they  may 
become  more  satisfied  when  they  do  the  things  which 
get  them  ahead  and  more  annoyed  when  they  do  things 
which  retard  their  advancement.  This,  of  course, 
means  that  both  learners  and  the  teacher  must  be  able 
to  identify  quickly  and  accurately  the  true  sources  of 
improvement  and  must  understand  something  about 
the  relative  value  of  each  source  of  gain.  The  ease 
with  which  a  learner  can  recognize  these  necessary 
sources  of  improvement  and  the  readiness  with  which 
he  can  attach  pleasure  to  them  and  annoyance  to  the 
things  which  retard  his  progress,  constitutes  one  of  the 
most  important  factors  which  affects  his  rate  of  improve¬ 
ment. 

4.  INFLUENCE  OF  THE  NUMBER  OF  HABITS  TO  BE 

ACQUIRED 

If  only  one  or  a  few  simple  habits  are  to  be  formed  in 
a  given  instance  of  learning  the  improvement  will  follow 
the  course  of  a  typical  practice  curve.1  There  will  be 
rapid  improvement  at  first  when  new  responses  are 
being  developed  and  roughly  fixed.  But  the  process  of 
mechanizing  these  habits  is  a  very  slow  and  gradual 
process,  as  is  shown  by  the  later  slow  and  more  gradual 
rise  of  the  practice  curve. 

In  cases  of  learning,  therefore,  where  the  habits  to 
be  formed  are  simple  and  few  in  number,  improvement 
will  be  rapid  and  continuous  at  first  when  there  are 
several  sources  of  improvement,  and  slower  later  on 
when  the  entire  gain  must  come  from  a  strengthening, 
by  continued  exercise,  of  habits  already  formed.  Prog- 


1  See  Figure  4a,  Chapter  III. 
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ress  is  limited  because  there  are  so  few  habits  to  be 
formed. 

In  the  more  complex  cases  of  learning,  where  the 
sources  of  improvement  are  greatly  increased  because 
of  the  many  habits  that  must  be  acquired,  a  learner’s 
chances  for  making  improvement  are,  of  course,  greatly 
increased.  But  this  also  increases  the  number  of  diffi¬ 
culties  which  the  task  of  learning  presents,  and  therefore 
the  chances  for  variations  in  the  learning  curve.  The 
more  complex  a  given  case  of  learning,  the  more  habits 
there  are  to  be  formed;  and  the  more  habits  there  are 
to  be  acquired,  the  more  unsteady  and  difficult  will  a 
learner's  progress  be  likely  to  be,  because  of  the  opera¬ 
tion  of  practically  all  the  factors  enumerated  and 
described  in  this  and  the  following  chapter.  Many  of 
these  factors  arise  from  the  nature  of  the  learning 
process  itself.  As  a  natural  result,  the  learning  curves 
for  all  complex  types  of  learning,  such  as  telegraphy  and 
typewriting,  have  in  addition  to  the  important  charac¬ 
teristics  of  a  practice  or  simple  learning  curve  (the  early 
rapid  rise,  daily  variations,  later  slow  and  more  gradual 
rise  leading  to  a  point  where  no  further  improvement 
can  be  made),  one  or  more  plateaus  and  a  number  of 
shorter  periods  of  arrest  where  no  appreciable  gain  in 
skill  seems  to  be  made.  These  plateaus  represent  arrests 
of  progress  produced  by  the  difficulties  encountered  in 
these  more  complex  instances  of  learning  where  many 
habits  must  be  formed  and  permanently  fixed. 

One  of  the  most  important  results  of  our  experimental 
study  of  learning  to  typewrite  was  the  discovery  of  some 
of  these  difficulties  and  the  exact  ways  in  which  they 
influenced  the  learner’s  progress.  Few  learners  can 
make  a  right  adjustment  to  these  difficulties  unaided, 
and  they  cannot  be  given  the  kind  of  direction  and  help 
which  they  need  unless  their  teachers  know  what  diffi- 
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culties  they  encounter  and  how  they  may  best  be 
avoided  or  overcome. 

5.  SPECIAL  DIFFICULTIES  WHICH  PRODUCE  THE 
TYPICAL  VARIATIONS  IN  LEARNING  CURVES 

The  daily  fluctuations  in  score  and  the  other  standard 
features  and  individual  peculiarities  of  learning  curves 
are  therefore  difflcult  to  explain.  They  are  caused  by 
the  action  of  certain  environmental,  physiological  and 
psychological  factors,  and  by  certain  special  difficulties 
which  affect  directly  the  character  of  the  learner’s 
improvement.  These  difficulties  and  the  action  of  the 
special  factors  which  produce  them  should  therefore  be 
described  in  detail. 

(/)  Normal  Slumps  in  Attention  and  Effort 

First  and  foremost  of  these  special  difficulties  is  the 
variations  in  attention  and  effort  which  occur  at  definite 
stages  in  the  practice.  As  was  determined  by  our  sci¬ 
entific  analysis  of  learning  to  typewrite,  all  our  undi¬ 
rected  learners  lost  their  enthusiasm  for  the  work,  and 
in  spite  of  all  they  could  do,  began  to  put  less  effort  into 
their  practice  at  the  levels  of  skill  where  letter  and  word 
habits  were  being  finally  fixed,  preparatory  to  use  as 
elements  in  constructing  a  higher-order  habit.  This 
was  shown  (1)  by  the  marked  and  consistent  decline  in 
the  learner’s  working  pulse  for  these  stages  of  practice, 
(2)  by  the  character  and  number  of  the  errors  they 
made  during  this  period  of  practice,  and  (3)  by  the 
observations  made  by  the  experimenter  and  the 
learners  during  the  tests  each  day. 

The  close  correlation  between  these  slumps  in  atten¬ 
tion  and  effort  and  the  learner’s  rate  of  improvement 
is  shown  by  the  data  given  in  Table  IV  and  in  Figure  20. 
In  every  case  where  we  find  a  plateau  in  the  learning 
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curves  there  was  a  marked  decline  in  the  working  pulse 
rate,  and  a  rather  marked  and  constant  increase  in  the 
number  of  errors  made  in  the  writing.  These  slumps 
in  attention  and  effort  regularly  produce  a  certain  care¬ 
lessness  in  the  learner’s  linger  and  mental  control  that 
caused  this  marked  increase  in  the  number  of  errors. 


Strokes 


Fig.  20.  Diagrammatic  Learning  curves  showing  average 
rise  in  working  pidse  for  various  periods  of  practice  (figures 
placed  above  horizontal  sectors  of  the  curves);  also  the  per 
cent  of  errors  made  for  the  period  of  practice  indicated  by  the 
length  of  the  horizontal  lines. 

These  mistakes  and  tendencies  to  error  retard  the 
learner’s  progress  both  at  the  time  and  later  on  when 
these  wrong  habits  of  fingers  and  mind  must  be  un¬ 
learned.  When  this  failure  to  improve  is  noticed  by 
the  learners,  greater  effort  is  as  a  rule  put  forth  but  is 
wrongly  applied  to  the  details  of  the  work.  Some 
plateaus  in  our  learning  curves  were  prolonged  by  this 
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natural  tendency  to  emphasize  speed  at  the  expense  of 
accuracy  in  response.  (Compare  Fable  IV  and  Figure 
20  below;  also  W.  F\  Book,  Psychology  of  Skill,  Chapter 
VIII,  section  2  (2).  Gregg  Pub.  Co. 

One  of  the  causes  for  these  slumps  in  attention  and 
effort  is  the  slowness  with  which  the  elemental  habits 
are  finally  fixed.  During  the  stages  of  practice  where 
letter  and  word  habits  are  being  mechanized,  some  con¬ 
scious  direction  must  be  given  for  months  to  the  guid¬ 
ance  of  the  fingers,  and  to  the  control  of  the  sequence 
of  the  letter-making  movements  after  these  movements 
are  almost  self-regulative.  It  is  quite  natural  for  atten¬ 
tion  to  turn  away  from  this  conscious  following  of 
details  at  these  stages  in  the  practice,  because  attention 
tends  naturally  to  neglect  any  detail  or  item  as  its  new¬ 
ness  wears  off.  It  is  a  law  of  attention  for  the  mind 
to  slight  any  function  or  detail  that  is  often  repeated. 
This  makes  it  more  and  more  difficult  for  a  learner  to 
give  concentrated  attention  to  these  necessary  details, 
and  exposes  him  to  four  types  of  error  which  materially 
affect  his  rate  of  improvement:  (1)  to  errors  in  tech¬ 
nique  and  performance,  because  insufficient  attention 
is  given  to  the  necessary  details  to  make  all  his  re¬ 
sponses  correctly;  (2)  to  a  slighting  of  certain  neces¬ 
sary  details.  All  undirected  learners  tend  at  these 
stages  to  assume  a  freedom  of  control  which  they  have 
not  yet  earned  and  so  tend  strongly  to  push  themselves 
into  making  certain  kinds  of  mistakes  which  establish 
habits  that  must  later  be  unlearned.  (3)  It  also  leads 
to  a  slump  m  the  learner’s  interest  in  the  work.  Be¬ 
cause  of  his  lack  of  success  and  because  of  the  diffi¬ 
culties  which  this  slump  in  attention  and  effort  pro¬ 
duces  the  learner  naturally  ceases  to  apply  himself  as 
energetically  to  the  task  as  he  would  otherwise  do. 
Finally,  (4)  he  comes  to  believe  that  further  improve- 


280 


LEARNING  TO  TYPEWRITE 


ment  is  impossible  for  him  or  that  it  is  not  worth  the 
time  and  effort  that  it  takes  to  attain  it,  a  condition 
which  not  only  retards  his  progress  at  the  time  but  is 
likely  to  produce  permanent  arrest  in  his  improvement. 

This  slump  in  attention  and  effort  and  the  difficulties 
to  which  it  naturally  gives  rise  therefore  has  a  far- 
reaching  effect  on  the  rate  and  amount  of  improvement 
that  a  learner  will  make.  All  the  plateaus  in  our  learn¬ 
ing  curves  were  the  direct  or  indirect  result  of  the 
learner’s  failure  to  meet  successfully  the  difficulties 
which  this  situation  quite  naturally  brought  on.  Con¬ 
stant  and  skilled  direction  is  needed  if  learners  are  to 
meet  these  difficulties  in  a  successful  way.  But  to  give 
this  type  of  direction  a  teacher  must  know  what  diffi¬ 
culties  his  learners  are  encountering  and  also  how  each 
may  be  most  successfully  met.  1  here  was  nothing  in 
the  cause  of  these  longer  periods  of  arrest  in  our  learn¬ 
ing  curves  that  could  not  be  successfully  overcome  if 
the  right  sort  of  direction  wTere  given  and  if  the  learners 
understood  the  necessity  of  following  such  directions 
when  given.  In  fact  some  of  the  undirected  learners  in 
our  experiments  succeeded  in  eliminating  some  of  the 
plateaus  from  their  learning  curves  by  making  a  suc¬ 
cessful  adjustment  to  this  group  of  difficulties. 

(2)  Persistence  of  Old  and  Successful  Methods  of  Work 

It  was  also  determined  and  verified  by  our  objective 
records  and  by  the  job  analysis  of  learning  to  type¬ 
write  that  the  elemental  habits  acquired  in  the  course 
of  the  practice  tended  strongly  to  persist.  It  became 
more  and  more  difficult  to  make  the  necessary  negative 
adaptations  to  these  successful  methods  of  work  as  the 
expert  stage  of  skill  was  approached.  \\  hen  learners 
reach  the  point  in  their  practice  where  they  can  already 
write  very  well,  it  is  natural  for  their  enthusiasm  and 
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interest  in  improvement  to  subside.  This  makes  it 
more  difficult  for  them  to  leave  old  habits  of  work 
behind  or  to  forge  ahead  and  invent  new  and  better 
methods  of  work.  Moreover,  it  becomes  more  difficult 
to  originate  new  and  more  successful  methods  of  work 
at  these  higher  levels  of  skill,  because  their  origination 
requires  supreme  effort  rightly  applied  to  the  details 
of  the  work  and  a  proper  mechanization  of  the  elemental 
habits  that  must  be  combined  to  form  them.  These 
conditions  naturally  present  to  all  learners  grave  diffi¬ 
culties  which  few  are  able  to  meet  successfully  unaided. 
They  also  help  to  explain  why  it  is  necessary  for  a 
learner,  who  desires  to  improve  at  the  most  continuous 
and  rapid  rate  possible  for  him,  to  plan  to  be  a  world 
expert  as  Miss  Owen,  world  champion  typist  for  four 
years,  so  strongly  advised. 

It  is  therefore  clear  that  this  persistence  of  old  habits 
has  a  very  marked  effect  on  the  character  of  the  im¬ 
provement  that  will  be  made  bv  learners  of  typewriting. 
Our  analysis  of  the  learning  process  and  our  objective 
records  of  the  learner’s  complete  performance  in  every 
test  showed  conclusively  that  special  effort  and  keen 
interest  in  improvement  is  required  to  enable  learners 
to  leave  these  slower  but  successful  methods  of  work 
behind  as  rapidly  as  more  efficient  methods  of  work  can 
be  originated  and  successfully  used. 

At  times  this  tendency  was  so  strong  that  it  prac¬ 
tically  amounted  to  inability  to  make  these  necessary 
negative  adaptations  to  the  elemental  habits.  This 
condition  is  further  aggravated  by  the  lack  of  plasticity 
of  some  learners  who  seem  to  be  wholly  unable  to  leave 
their  older  and  less  economical  methods  of  work  behind 
as  fast  as  better  methods  can  be  originated  and  used. 
Other  learners  meet  this  difficulty  in  a  more  successful 
way.  (1)  Because  they  are  more  interested  in  improve- 
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ment  and  so  are  more  likely  to  vary  their  responses 
sufficiently  to  originate  a  more  economical  method  of 
work,  or  (2)  because  they  are  more  plastic  and  so  less 
mastered  by  habits  already  attained,  or  (3)  because 
they  are  able  to  put  more  spontaneous  effort  into  the 
work  and  believe  in  the  possibility  of  further  improve¬ 
ment.  I  his  seems  to  unlock  their  store  of  energy  and 
helps  them  to  apply  it  more  efficiently  to  the  specific 
tasks  which  the  learning  presents. 

The  persistence  of  habits  of  work  already  acquired 
is,  therefore,  one  of  the  strongest  factors  which  retards 
or  permanently  arrests  a  learner’s  progress.  It  gives 
rise  (1)  to  over  learning  or  much  useless  exercise  of 
existing  bonds;  (2)  to  a  failure  to  make  new  adapta¬ 
tions  in  method  as  rapidly  as  the  fixing  of  the  elemental 
habits  will  permit;  (3)  to  a  loss  of  interest  in  improve¬ 
ment  as  such  and  in  the  work  taken  as  a  whole. 

This  fact  is  confirmed  by  numerous  experimental 
results.  Bryan  and  Harter  found  that  65  per  cent  of 
the  learners  of  telegraphy  get  discouraged  and  quit 
their  practice  before  acquiring  sufficient  skill  to  hold  a 
regular  position  as  a  telegrapher.  The  bricklayers  of 
the  world  failed  to  improve  their  method  oi  work  for 
about  3000  years  after  a  fairly  efficient  method  of  lay¬ 
ing  brick  had  been  developed,  probably  because  neither 
of  these  groups  of  workers  was  forced  by  necessity  to 
improve  their  methods  of  work.  Other  studies  have 
shown  that  old  and  less  efficient  methods  ol  work  will 
be  left  behind  and  more  economical  methods  invented 
if  sufficient  incentives  are  provided.1  It  is  a  well- 
known  fact  that  printers,  typists,  teachers,  and  skilled 

1  Compare  the  writer’s  “The  Will  to  Learn,”  Pedagogical 
Seminary,  December,  1922.  Also  H.  D.  Kitson,  “A  Study  of 
the  Output  of  Workers  Under  a  Particular  Wage  Incentive,” 
Journal  of  Business,  Vol.  I,  1922,  pp.  54-68. 


SPECIAL  DIFFICULTIES  ENCOUNTERED  283 


workmen  of  every  sort  cease  to  improve  in  their  work 
almost  as  soon  as  they  acquire  sufficient  skill  to  meet 
their  immediate  needs  or  to  hold  their  job,  and  that 
they  will  begin  again  to  improve  in  rate  and  quality  of 
work  if  sufficient  incentives  are  provided.  The  only 
way  to  make  a  satisfactory  adjustment  to  the  difficul¬ 
ties  to  which  this  persistence  of  old  methods  of  work 
gives  rise  is  to  arouse  in  learners  a  stronger  feeling  of 
need  for  improvement  and  a  more  genuine  interest  in 
the  making  of  such  gains;  also  to  make  them  believe 
that  further  improvement  is  possible  for  them.  This 
will  aid  both  in  releasing  more  energy  and  in  its  better 
direction.  It  will  enable  a  learner  to  keep  his  interest 
and  effort  up  to  a  pitch  where  he  will  be  able  to  leave 
his  old  methods  of  work  behind  as  rapidly  as  new  and 
more  efficient  methods  can  be  invented  and  used. 

(j)  Higher  Order  Habits  More  Difficult  to  Originate 

and  Fix 

Another  difficulty  to  which  the  task  of  learning  to 
typewrite  quite  naturally  gives  rise  is  the  fact  that 
higher-order  habits  are  more  difficult  to  originate  and 
fix  than  the  elemental  ones.  This  is  because  learners 
have  had  less  experience  in  originating  and  using  these 
more  complex  and  efficient  methods  of  work.  Because 
of  this  fact  more  effort  is  required  to  originate  them. 
M  oreover,  this  needed  effort  is  now  more  difficult  to  call 
forth  because  the  work  can  already  be  done  very  well 
without  it.  Most  learners  will  not,  therefore,  put  forth 
the  necessary  effort  to  continue  to  improve  unless  addi¬ 
tional  incentives  are  supplied.  To  complicate  matters 
still  further,  the  learner’s  interest  in  improvement 
naturally  lags  about  the  time  these  higher-order  habits 
can  be  invented  and  used.  And  since  learners  can 


284  LEARNING  TO  TYPEWRITE 

already  write  very  well,  the  need  for  making  further 
gains  is  likely  to  be  lacking  or  less  keenly  felt  than  when 
they  were  at  a  lower  level  of  skill.1  It  was  clearly 
determined  in  our  experiments  that  as  practice  proceeds 
in  learning  to  typewrite  a  certain  immunity  or  negative 
adaptation  to  the  practice  taken  as  a  whole  develops, 
probably  because  of  a  lack  of  interest  in  improvement 
as  such,  the  failure  to  see  sufficient  need  for  further 
advancement,  or  because  the  practice  has  become  an 
old  story  to  the  learners.  These  factors  combined  make 
it  more  and  more  difficult  for  learners  to  originate  more 
efficient  methods  of  work  as  their  skill  increases. 

The  remedy  for  such  arrests  in  a  learner’s  progress 
must  come  from  providing  artificial  incentives  to  effort 
strong  enough  to  renew  his  interest  in  improvement,  to 
make  him  feel  more  keenly  the  need  for  further  advance¬ 
ment,  to  believe  in  the  worthwhileness  of  the  task  for 
him,  and  in  the  possibility  of  making  additional  gains. 
The  secret  of  the  latter  point  lies  in  arranging  condi¬ 
tions  so  that  the  learners  can  and  will  continue  to 
improve.  Where  actual  measurable  improvement  can¬ 
not  be  made,  the  learners  must  be  shown  that  they  are 
in  reality  making  progress  in  other  important  sources 
of  gain  which  are  necessary  for  their  progress,  even 
though  they  have  no  measurable  effect  on  their  daily 
score.  For  this,  an  accurate  and  reliable  method  of 
measuring  each  learner’s  advancement  in  doing  the 
things  which  must  be  done  to  succeed  in  that  type  of 
learning,  is  a  necessary  factor  in  helping  him  make  a 
right  adjustment  to  the  special  difficulties  which  the 
origination  of  higher-order  habits  presents. 

1  It  is  also  true  that  the  making  of  these  more  difficult 
adaptations  in  method  depends  upon  a  more  favorable 
mental  and  physical  condition  in  learners  which  is  now  also 
harder  to  secure.  (Compare  Psy.  of  Skill,  Ch.  X.) 
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(4)  Daily  Relearning  and  Warming  Up 

The  fact  that  all  habits  and  bonds  in  the  nervous 
system  weaken  or  deteriorate  by  disuse  is  a  well- 
established  psychological  fact  and  gives  rise  to  a  type  of 
difficulty  which  learners  can  be  helped  to  overcome. 
Much  also  depends  on  what  a  learner  does  between 
practices.  If  a  learner's  time  and  attention  is  taken  up, 
during  this  lapse  of  time,  with  the  exercise  of  other 
habits  that  are  antagonistic  to  those  to  be  formed  in 
the  regular  practice,  the  deterioration  by  disuse  is 
greater  than  if  non-interfering  responses  are  made. 
But  in  either  case  there  must  be  a  revival  of  the  habits  to 
be  acquired  during  the  early  part  of  the  practice  each  day. 

In  our  studies  of  learning  to  typewrite  it  was  noted, 
for  example,  that  much  of  the  ease  of  performance 
acquired  on  a  particular  day  had  been  forgotten  on  the 
following  day.  It  was  noticed  that  none  of  the  associa¬ 
tions  worked  as  promptly  or  as  easily  upon  beginning 
practice  on  any  particular  day  as  they  did  after  the 
learner  had  become  warmed  up.  That  is  to  say,  type¬ 
writing  habits  cannot  be  successfully  used  until  they 
have  been  carefully  exercised  for  a  time  to  re-establish 
the  connections  between  stimulus  and  response  suffi¬ 
ciently  well  to  make  them  work  smoothly  and  quickly. 

This  reviving  of  habits  in  typewriting  was  found  to 
be  intimately  connected  with  the  circulation  of  the 
blood,  as  was  shown  by  the  pulse  curves  obtained  from 
our  learners  during  their  practice  tests.  There  was  a 
direct  and  uniform  correlation  between  the  increase  and 
decrease  in  performance  in  the  test  and  the  changes 
which  occurred  in  pulse  rate.  (Compare  W.  F.  Book, 
Psychology  of  Skill,  Chapter  VIII,  Section  (2)a.) 

I  he  significance  of  this  fact  for  the  acquisition  of  skill 
in  typewriting  lies  in  the  fact  that  both  the  relearning 
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and  the  warming  up  must  take  place  before  it  is  profit¬ 
able  for  learners  to  work  with  maximum  effort  or  to 
practice  for  speed.  New  adaptations  in  method  cannot 
be  originated  as  long  as  attention  must  be  given  to  these 
slightly  faded  habits.  Moreover,  unless  a  learner  goes 
slowly  enough  to  revive  these  weakened  associations, 
by  careful  work  in  the  earlier  minutes  of  his  practice 
each  day,  he  is  liable  to  make  mistakes  and  so  to  retard 
his  progress  that  day.  This  failure  to  progress  natu¬ 
rally  gives  rise  to  an  unfavorable  attitude  or  mood  for 
the  day  which  may  affect  the  practice  on  the  following 
day.  Only  when  these  slightly  faded  associations  have 
been  thoroughly  revived  by  careful  practice  may  the 
learners  safely  try  for  greater  speed,  and  so  push  them¬ 
selves  on  to  a  higher  plane  of  achievement. 

6.  CAUSE  AND  PREVENTION  OF  PLATEAUS  IN 
LEARNING  TO  TYPEWRITE 

These  difficulties  indicate  why  learners  are,  as  a  rule, 
unable  to  improve  at  an  equal  or  uniform  rate  in  any 
complex  instance  of  learning.  They  arise  quite  natu¬ 
rally  and  persistently  from  the  nature  of  the  learning 
process  itself  as  we  have  shown  and  are  responsible  for 
the  arrest  of  progress,  and  for  the  temporary  limits  of 
improvement,  indicated  by  the  plateaus  in  the  learning 
curves. 

These  plateaus  in  the  performance  curves  for  our 
learners  of  typewriting  were  caused  by  the  slumps  in 
attention  and  effort  which  naturally  occurred  at  the 
stages  of  advancement  where  letter  habits  were  being 
finally  fixed  and  where  word  habits  were  being  mechan¬ 
ized.  These  periods  of  arrest  were  often  prolonged 
because  the  learners  increased  their  effort  when  this 
failure  to  improve  was  noticed  but  failed  to  apply  it 
correctly  because  they  centered  attention  on  speed 
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instead  of  on  the  details  that  enabled  them  to  make 
correct  responses  for  that  stage  of  skill. 

The  most  significant  fact  about  these  slumps  in  atten¬ 
tion  and  effort  and  the  difficulties  to  which  they  natu¬ 
rally  give  rise  is  not  that  they  occur  and  produce  these 
temporary  and  permanent  arrests  in  the  learner’s  prog¬ 
ress,  but  that  they  can  be  successfully  prevented  and 
overcome  if  the  right  kind  of  direction  is  given.  But 
to  give  such  helpful  direction  a  teacher  must  know  the 
exact  cause  of  the  learner’s  difficulty,  as  well  as  the 
stages  of  advancement  at  which  they  tend  mast  strongly 
to  occur.  All  the  difficulties  encountered  in  learning  to 
typewrite  can  be  successfully  met  and  prevented  if  the 
teacher  knows  the  exact  kind  of  direction  and  help  which 
his  learners  need  at  the  critical  stages  of  advancement 
where  the  plateaus  m  the  learning  curves  tend  to  appear. 

QUESTIONS  AND  EXERCISES 

1.  What  special  difficulties,  other  than  the  errors  and  tend¬ 
encies  to  error  mentioned  in  the  previous  chapter,  do 
learners  of  typewriting  normally  encounter? 

2.  How  do  these  difficulties  influence  the  rate  and  limits 
of  improvement  in  learning  pictured  by  typical  learning 
curves? 

3.  What  is  the  cause  of  the  rapid  and  continuous  improve¬ 
ment  shown  by  the  first  part  of  a  learning  curve? 

4.  Why  do  learning  curves  regularly  flatten  out  as  the 
practice  proceeds  or  rise  so  much  more  gradually  and  slowly 
after  the  practice  has  continued  for  some  months? 

5.  What  other  important  characteristics  are  shown  by 
most  learning  curves? 

6.  What  special  difficulties  arise  in  the  normal  course  of 
learning  to  typewrite  that  tend  to  retard  the  learner’s  prog¬ 
ress  and  cause  a  plateau  in  his  learning  curve? 

7.  What  is  the  real  cause  of  these  slumps  in  attention  and 
effort?  How  do  they  affect  the  learner’s  progress?  What 
can  a  teacher  do  to  prevent  this  type  of  difficulty?  What 
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should  be  done  when  a  learner  has  fallen  a  prey  to  this  type 
of  difficulty? 

8.  Explain  how  the  law  of  habit  acts  to  retard  a  learner’s 
progress  by  making  it  difficult  to  leave  old  habits  behind 
and  more  difficult  to  invent  new  and  more  successful  methods 
of  work.  What  may  a  teacher  do  to  aid  his  learners  in  over¬ 
coming  this  difficulty  and  in  originating  new  and  better 
methods  of  control  and  work? 

9.  Why  are  higher-order  habits  more  difficult  to  originate 
and  use  than  the  simpler  or  elemental  ones?  How  does  this 
fact  affect  the  learner’s  progress?  What  may  a  teacher  do 
to  help  learners  overcome  the  difficulties  to  which  this  fact 
gives  rise? 

10.  Why  must  old  habits  be  carefully  revived  by  slower 
practice  before  it  is  profitable  to  try  for  speed? 

11.  What  should  a  teacher  of  typewriting  do  to  make  a 
proper  adjustment  to  this  fact  of  re-learning  and  warming  up? 

12.  Give  examples  of  the  operation  of  this  warming  up 
effect  in  other  fields  of  activity  such  as  racing  and  playing 
baseball. 

13.  In  what  way  do  the  following  factors  set  limits  for 
learners  which  are  far  below  the  level  of  the  skill  that  they 
might  attain?  (a)  Natural  slumps  in  attention  and  effort, 
(b)  the  increased  difficulty  of  originating  higher-order  habits, 
and  (c)  the  persistence  of  old  habits. 

14.  What  may  a  teacher  of  typewriting  do  to  prevent  the 
slumps  in  progress  which  these  difficulties  normally  produce? 
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CHAPTER  XVI 


OTHER  FACTORS  WHICH  CONDITION 
THE  RATE,  CHARACTER,  AND  LIM¬ 
ITS  OF  IMPROVEMENT  IN  LEARN¬ 
ING  TO  TYPEWRITE 

In  addition  to  the  special  difficulties  which  arise  from 
the  nature  of  the  learning  process  itself,  there  are 
numerous  factors  which  affect  the  rate  and  limits  of 
improvement  in  learning.  Some  of  these  factors  per¬ 
tain  mainly  to  the  stimulus  and  may  therefore  be 
described  as  (i)  objective  or  environmental  conditions. 
Others  pertain  to  the  mental  and  physiological  state  of 
the  learners  at  the  time  of  practice,  and  may  be  most 
conveniently  described  under  the  headings  (2)  physio¬ 
logical  and  (3)  psychological  factors.  A  fourth  (4) 
factor  causing  variations  in  the  rate  of  improvement  is 
the  individual  differences  in  native  endowment  or  ability 
to  learn  and  retain  what  has  been  acquired. 

All  these  factors  affect  in  very  definite  and  important 
ways  a  learner’s  rate  of  improvement  and  should  be 
described  in  detail.  The  exact  way  in  which  each  of 
these  groups  of  factors  influence  the  rate  of  improve¬ 
ment  in  any  instance  of  learning,  and  the  kind  and 
amount  of  the  effect  which  any  single  factor  produces, 
is  very  difficult  to  determine  and  cannot  be  definitely 
described  because  the  facts  are  not  well  enough  known. 
We  shall,  however,  attempt  to  show  how  each  of  these 
factors  operates  in  producing  variations  in  the  rate  of 
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gain  made  in  learning  to  typewrite.  It  is  believed  that 
the  case  for  typewriting  may  be  taken  as  fairly  typical 
of  how  these  factors  operate  in  producing  changes  in 
the  rate  of  improvement  made  in  other  types  of  learning. 

I.  INDIVIDUAL  DIFFERENCES  IN  ABILITY  TO 

IMPROVE 

One  of  the  factors  which  affects  the  rate  and  amount 
of  improvement  made  in  learning  to  typewrite  is  the 
learner’s  native  endowments  and  previous  training, 
(i)  Learners  differ  in  general  intelligence;  i.e.,  in  their 
mental  alertness,  their  capacity  for  mental  and  neural 
assimilation  of  the  impressions  made  in  the  practice, 
and  in  their  adaptability  or  power  to  apply  their  past 
knowledge  and  experience  to  the  business  of  originating 
and  selecting  more  efficient  methods  of  work.  (2)  They 
also  differ  in  their  attitude  towards  the  practice  or  in 
their  interest  and  desire  for  improvement,  and  in  their 
belief  in  the  worthwhileness  of  the  task;  (3)  in  their 
power  of  retention  and  ability  to  be  impressed  by  a 
given  amount  of  practice;  (4)  in  general  plasticity  or 
power  to  leave  old  habits  behind;  (5)  in  perseverance 
and  in  the  degree  of  conscientiousness  with  which  they 
work;  (6)  in  the  character  and  amount  of  the  previous 
practice  and  training  which  they  have  had,  including 
differences  in  technique  or  in  the  general  procedure  fol¬ 
lowed  in  such  practice;  (7)  in  the  special  mental  and 
physical  endowments,  the  possession  of  which  may  help 
or  hinder  them  in  acquiring  this  particular  type  of  skill 
and  whose  presence  may  he  determined  by  appropriate 
psychological  tests.  These  and  other  individual  dif¬ 
ferences  operate  to  bring  about  variations  in  the  rate 
of  improvement  in  learning  to  typewrite.  They  also 
affect  the  limits  beyond  which  further  improvement 
cannot  be  made. 
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These  individual  differences  make  it  difficult  to  secure 
reliable  standards  and  norms  for  measuring  the  progress 
which  any  individual  or  class  should  be  expected  to  make, 
or  to  determine  the  exact  kind  and  amount  of  practice 
which  a  given  individual  or  group  be  required  to  take. 
But  as  important  and  interesting  as  these  matters  are, 
we  are  concerned  more  in  this  chapter  with  the  factors 
which  influence  the  rate  and  amount  of  improvement 
made  by  all  learners  of  typewriting  than  in  the  effects 
produced  by  the  individual  differences  which  exist 
among  the  learners  themselves,  ft  should  be  remem¬ 
bered,  however,  that  the  factors  here  described  will  not 
produce  the  same  kind  or  amount  of  effect  upon  all 
learners  alike.  Difficulties  which  some  learners  meet 
successfully  will  discourage  and  retard  the  advance¬ 
ment  of  others  to  a  point  of  total  arrest  because  of 
these  individual  differences  in  ability  to  learn. 

2.  OBJECTIVE  AND  ENVIRONMENTAL  FACTORS 
(/)  Irrelevant  Stimuli 

It  has  long  been  known  that  the  amount  of  effect 
that  the  exercise  of  a  specific  stimulus-response  mech¬ 
anism  will  produce  depends  in  part  upon  the  level 
of  attention  used  when  these  responses  are  made. 
Irrelevant  stimuli  of  every  sort,  affect  the  general  level 
of  attention  and  will,  therefore,  produce  changes  in  the 
learner’s  rate  of  improvement.  Such  irrelevant  stimuli 
tend  in  the  first  place  to  bring  about  variations  in  a 
learner’s  responses,  because  they  interfere  with  the 
mental  control  over  these  responses,  thereby  increasing 
the  tendency  to  make  mistakes.  Phis  slump  in  atten¬ 
tion  also  decreases  the  amount  of  effect  which  the  exer¬ 
cise  of  the  correct  response  will  produce.  As  previously 
pointed  out  the  connection  between  a  particular  stim- 
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ulus  and  its  appropriate  response  is  strengthened  more 
when  a  learner  concentrates  on  the  performance  than 
when  the  process  is  not  thus  attended  to.1  And  since 
our  power  to  make  negative  adaptations  to  these  irrel¬ 
evant  stimuli  is  limited,  it  is  important  for  teachers  of 
typewriting  to  standardize  the  objective  conditions  sur¬ 
rounding  their  learners  as  far  as  this  is  possible,  in  order 
that  all  irrelevant  and  conditioning  stimuli  may  be  made 
as  favorable  as  possible  for  the  fixing  of  the  particular 
habits  to  be  formed,  and  for  the  origination  of  superior 
methods  of  work. 

This  group  of  factors  should  be  standardized  in  such 
a  way  that  the  hampering  effect  of  irrelevant  stimuli 
will  be  reduced  to  a  minimum,  and  in  a  way  which  will 
insure  that  other  conditioning  stimuli  will  be  present 
to  facilitate  the  learning,  both  in  the  mechanization  of 
the  habits  to  be  fixed,  and  in  the  origination  of  new 
and  better  methods  of  work.2 

(2)  Number  and  Distribution  of  Practices 

It  was  further  established  that  the  character  and  the 
amount  of  practice  has  much  to  do  with  the  rate  and 
amount  of  improvement  which  learners  are  able  to 
make.  The  periods  of  practice  for  any  learner  of  type¬ 
writing  must  be  short  enough  to  avoid  fatigue  and  close 
enough  together  to  avoid  deterioration  through  disuse 
of  the  connections  in  the  nervous  system  between  the 
stimulus  and  response,  made  by  the  practice.  1  he 
exact  amount  of  practice  which  will  produce  a  maximum 

1  Compare  Chapter  XII,  section  4  (3). 

2  A  time  and  place  habit  for  practice  belongs  in  the  former 
class.  This  favors  the  making  of  negative  adaptations  to 
irrelevant  stimuli.  The  importance  of  conditioning  stimuli 
for  the  origination  of  more  efficient  methods  of  work  is  dis¬ 
cussed  in  section  4  (6)  of  Chapter  XII. 
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effect  for  different  learners  is  not  known.  But  the 
results  of  our  memory  tests  emphasized  the  importance 
of  this  interval  between  practices  and  open  up  the 
whole  problem  of  determining,  by  careful  experimen¬ 
tation,  the  most  economical  periods  of  work  and  rest 
for  all  kinds  of  learning.1 

One  of  the  most  important  problems  for  any  instance 
of  learning  is  to  determine  the  exact  proportion  of 
practice  and  rest  that  will  yield  the  best  results  for 
each  learner,  and  to  determine  more  accurately  than 
has  ever  been  done  what  this  interval  between  prac¬ 
tices  really  signifies.  It  not  only  removes  the  ennui, 
or  fatigue  for  the  work  taken  as  a  whole,  and  the 
incipient  bad  habits  which  fatigue  and  the  continued 
practice  quite  naturally  produce,  but  it  gives  an  oppor¬ 
tunity  for  the  proper  setting  of  the  habits  to  be  formed 
and  for  getting  the  full  after  effect  of  the  stimulation. 
Such  an  interval  of  no  practice  is  for  these  reasons 
often  more  helpful  for  the  mechanization  of  the  habits 
to  be  acquired  than  continued  practice,  because  the 
responses  to  be  made  in  typing  cannot  be  made  cor¬ 
rectly  if  the  practice  is  too  long  continued. 

Moreover,  the  results  obtained  in  the  study  of  other 
types  of  learning  show  that  the  proper  spacing  of  the 
periods  of  practice  should  receive  careful  attention  by 
teachers  and  all  investigators  of  the  learning  process. 
Many  experiments  on  learning  have  shown  that  the 
same  amount  of  practice  gives  more  favorable  results 
if  properly  spaced  than  if  lumped  together  without 
proper  intervals  of  rest  between  the  practices.2  But 

1  See  W.  F.  Book,  The  Psychology  of  Skill,  Chapter  VI. 

2  Compare  p.  218  above.  Also  the  reviews  of  investiga¬ 
tions  on  this  point  given  by  E.  L.  Thorndike  and  Daniel 
Starch  in  their  Educational  Psychologies. 
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since  no  experimental  data  is  available  for  typewriting 
on  this  point,  the  only  suggestion  that  can  be  made  is 
the  general  rule  which  holds  for  all  learning;  namely, 
to  make  the  periods  of  practice  long  enough  to  utilize 
the  condition  of  maximum  attention  and  the  effects  of 
warming  up  to  the  task,  and  short  enough  to  prevent 
fatigue,  serious  discomfort,  and  all  growing  aversion  to 
the  task  of  learning  considered  as  a  whole.  Just  what 
this  will  be  for  different  learners  and  for  different  levels 
of  skill  must  be  determined  by  empirical  research. 

(j)  General  Character  of  the  Practice 

In  Chapter  XIII,  we  submitted  evidence  which 
showed  that  effective  speed  in  typewriting  depends 
upon  the  accuracy  and  ease  with  which  the  elemental 
habits  involved  can  be  used.  Schools  for  typewriting 
have  generally  made  a  suitable  adjustment  to  this  fact 
by  planning  their  exercises  for  students  so  that  about 
three  fourths  of  their  practice  will  be  taken  with  atten¬ 
tion  centered  mainly  on  accuracy,  one  fourth  with 
attention  directed  mainly  to  speed.  The  former  favors 
the  mechanization  of  the  specific  responses  to  be  fixed. 
The  latter  favors  the  origination  of  new  and  better 
methods  of  work.  To  this  a  psychologist  would  add 
that  the  only  zvay  to  establish  a  particular  habit  or 
chain  of  responses  is  to  exercise  the  specific  responses 
to  be  fixed.  This  means  that  no  mistakes  or  excep¬ 
tions  must  be  allowed  to  occur,1  and  shows  the  value 
of  putting  emphasis  on  accuracy  and  technique  instead 
of  on  speed,  as  is  done  in  most  typewriting  schools 
and  by  those  who  make  the  rules  for  the  international 
typewriting  contests. 

The  influence  of  this  factor  on  a  learner’s  rate  of 
improvement  is  further  shown  by  the  fact  that  some  of 

1  Compare  on  this  point  Chapter  XIX. 
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the  plateaus  in  our  learning  curves  were  brought  about 
bv  the  way  the  learners  worked.  At  most  critical 
stages  in  the  learning  too  little  attention  was  given  to 
details.  The  learners  became  careless  and  so  made 
may  mistakes  which  later  had  to  be  eliminated  by 
much  careful  practice.  This  interfered  with  the  proper 
fixing  of  the  elemental  habits  being  mechanized  at  the 
time,  and  prevented  the  learners  from  inventing  new 
and  better  methods  of  work.  I  he  tendency  at  these 
stages  was  also  very  strong  for  learners  to  push  ahead 
and  try  to  write  faster  than  they  could  write.  This  was 
regularlv  done  by  our  undirected  learners  when  they 
became  aware  of  their  lack  of  advancement.  As  a 
result  their  progress  was  arrested  until  they  discovered 
that  they  must  slow  down  and  carefully  eliminate  all 
the  wrong  habits  of  hand  and  nvnd  which  such  periods 
of  practice  quite  naturally  produced. 

But  it  should  be  pointed  out  that  it  is  just  as  impor¬ 
tant  for  a  learner  to  push  ahead,  and  become  dissatis¬ 
fied  with  his  present  rate  of  work,  as  it  is  to  be  always 
accurate  and  unvarying  in  his  responses.  This  makes 
him  vary  his  reactions  and  invent  new  and  better 
methods  of  work.  Without  it  the  learner  would  seldom 
or  never  push  himself  onto  the  higher  planes  of  work 
which  characterize  the  writing  of  an  expert.  More¬ 
over,  the  temper  and  mood  with  which  a  learner  of 
typewriting  works  is  a  matter  of  far  reaching  impor¬ 
tance.  To  be  of  most  service  to  learners  a  teacher  must 
consider  the  tempers  and  moods  which  his  exercises 
produce  and  arrange  their  practice  111  such  a  way  that 
they  will  be  pleased  and  ever  ready  and  willing  to  work 
in  the  ways  required  to  develop  and  fix  the  specific 
habits  to  be  formed.  Unless  the  practice  be  carried  on 
under  such  conditions  more  harm  than  good  may  be 
done.  In  fact,  any  method  used  by  a  teacher  should  be 
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judged  by  the  tempers  and  moods  which  it  engenders  as 
well  as  by  the  actual  results  that  are  obtained.  For,  as 
we  shall  show  presently,  a  learner’s  attitude  towards 
his  task  is  one  of  the  most  important  factors  which 
affects  the  rate  and  extent  of  the  improvement  which 
he  will  be  able  to  make. 

(f)  Standardizing  These  Objective  Conditions  of  Practice 

One  of  the  most  important  duties  of  teachers  of  type¬ 
writing  is,  therefore,  to  make  this  group  of  conditions 
most  favorable  for  improvement.  They  should  not 
only  eliminate  irrelevant  and  harmful  stimuli  but  should 
provide  favorable  conditioning  stimuli  for  their  learners; 
they  should  standardize  the  conditions  of  practice  so 
that  a  maximum  amount  of  improvement  will  be  made. 
This  means  that  the  most  economical  periods  of  work 
and  rest  will  have  to  be  determined  and  used;  that  an 
accurate  record  will  be  kept  of  the  kind  and  number  of 
mistakes;  and  that  due  regard  will  be  given  to  the 
tempers  and  moods  which  the  practice  engenders, 
because  all  influence  in  a  helpful  or  hurtful  way  the  rate 
and  amount  of  improvement  which  a  learner  is  able  to 
make.  They  may  even  set  definite  limits  beyond 
which  the  learners  will  not  be  able  to  go. 

3.  PHYSIOLOGICAL  FACTORS 

(/)  Effect  of  Fatigue 

One  of  the  most  important  facts  revealed  by  our 
measurements  of  what  each  learner  could  do  when 
writing  copy  of  approximately  the  same  degree  of  diffi¬ 
culty  is  the  marked  variations  which  occur  in  ability  to 
release  his  energy,  and  to  use  it  effectively  in  directing 
his  fingers  and  hands.  Our  measurements  revealed 
many  irregular  lapses  in  attention  and  effort  lasting 
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from  a  half  to  one,  two,  or  three  minutes  of  a  test,  where 
the  learner’s  efficiency  was  very  much  decreased  or 
improved  in  every  respect.  There  were  good  days  and 
minutes  within  each  test,  when  every  part  of  the  work 
went  easilv  and  well;  other  days  and  periods  when  every 
part  of  the  work  had  to  be  forced.  It  was  found,  for 
example,  that  a  touch  writer,  when  writing  copy  of 
approximately  the  same  degree  of  difficulty,  made 
during  certain  minutes  of  a  test  from  two  to  two  and 
one-half  times  as  many  strokes  on  the  machine  as  in 
other  minutes  of  the  same  test,  even  when  he  was  trying 
to  write  at  a  maximum  rate  throughout.1  During  these 
“off”  periods  and  on  certain  days  the  learners  were 
simply  unable  to  release  or  to  direct  their  energy  as 
well  as  at  other  times. 

The  irregularity  of  these  lapses  in  spontaneous  atten¬ 
tion  and  effort,  the  fact  that  the  learners  were  wholly 
unable  to  control  and  direct  their  attention  during  these 
lapses  in  efficiency,  the  manner  of  their  appearance  and 
disappearance,  and  the  fact  that  they  were  regularly 
accompanied  or  followed  by  definite  changes  in  feeling 
tone  (a  subjective  condition  which  tended  to  accumu¬ 
late),  indicates  that  these  irregular  lapses  in  attention 
and  effort  were  caused  by  fatigue2  or  by  the  general 
physiological  condition  of  the  learners  at  the  time  of 
the  test. 

I  hese  irregular  slumps  in  attention  and  effort  affect 
the  rate  of  improvement  and  score  in  several  different 
ways.  1  hey  tend  naturally  to  make  learners  push 
ahead  faster  than  they  can  go  and  so  to  make  mistakes. 

1  Compare  Psychology  of  Skill,  Chapter  VIII. 

2  Most  typists  and  teachers  of  typewriting  explain  these 
periods  of  inefficiency  by  huger  fatigue.  But  not  only  is  the 
writer  unable  to  move  and  control  his  fingers  at  such  times, 
but  his  mental  processes  are  also  seriously  lamed. 
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The  making  of  errors  regularly  produces  an  unfavorable 
feeling  tone  that  regularly  affects  unfavorably  the 
entire  period  of  practice.  It  was  observed  and  verified 
that  a  few  good  minutes  or  “runs’’  early  in  a  practice 
period  gave  learners  the  confidence  necessary  to  affect 
in  a  helpful  way  the  entire  practice.  A'  few  bad  periods 
scattered  through  the  first  part  of  a  practice  period 
regularly  reduce  the  record  made  during  the  test.  In 
general,  the  temper  or  attitude  thus  created  carries 
over  to  the  next  day  and  affects  the  output  on  the  fol¬ 
lowing  day,  sometimes  bringing  on  a  slump  in  the 
learner’s  efficiency  or  record  for  several  days. 

In  our  experiments  some  learners  discovered  for  them¬ 
selves  that  they  must  make  proper  adjustments  to  these 
irregular  fluctuations  in  their  ability  to  release  and 
direct  their  energies.  Others  did  not  discover  the  mis¬ 
chief  which  this  condition  produces  until  their  mental 
attitude  towards  the  work  and  their  efficiency  had  been 
permanently  injured  and  their  rate  of  improvement 
materially  reduced. 

(2)  General  Neural  and  Physical  Condition  of  the  Learners 

Marked  variations  in  spontaneous  attention,  and,  in 
ability  to  release  and  to  control  one’s  efforts,  also 
occurred  from  test  to  test.  These  daily  variations  in 
efficiency  were  revealed  by  the  experimenter’s  observa¬ 
tions;  by  the  introspective  notes  of  the  learners,  written 
during  and  after  each  test;  by  the  number  and  kind  of 
errors  made  during  the  test;  by  the  final  score  for 'the 
day;  and  by  the  working  pulse  recorded  on  a  smoked 
drum  while  the  subjects  were  taking  the  test. 

With  these  lapses  in  spontaneous  attention  and  effort 
there  regularly  went  a  noticeable  dearth  in  incentives 
to  effort,  definite  changes  in  the  learner’s  feeling  tone, 
sometimes  marked  changes  in  his  physical  condition, 
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and  a  regular  relapse  to  older  and  less  efficient  methods 
of  writing;  increased  effort  was  often  recklessly  and 
ineffectively  applied  to  the  work.  The  chief  charac¬ 
teristic  of  these  slumps  in  efficiency  was  complete 
inability  on  the  part  of  the  learners  to  control  or  to 
correct  the  defects  in  efficiency  so  produced. 

These  facts  strongly  indicate  that  these  daily  fluctua¬ 
tions  in  spontaneous  attention  and  effort,  like  the 
shorter  fluctuations  described  above,  were  produced  by 
the  learner's  general  physiological  condition  at  the  time. 

From  the  learner’s  introspective  notes  it  was  deter¬ 
mined  that  the  mental  attitude  and  general  feeling  tone, 
produced  by  these  irregular  slumps  in  efficiency,  carried 
over  to  the  next  day’s  practice  and  so  affected  helpfully 
or  hurtfullv  not  only  the  rest  of  the  practice  that  day, 
but  the  efficiency  with  which  the  practice  was  begun 
the  next  day.  They  therefore  affect  the  learning  in 
two  important  ways:  (1)  The  normal  effect  of  a  poor 
record  for  any  particular  day  is  that  it  affects  the  con¬ 
fidence,  mood,  and  temper  of  the  learner  on  the  follow¬ 
ing  day.  Practically  all  the  irregular  arrests  of  improve¬ 
ment  lasting  from  two  and  three,  to  six  and  eight  days, 
and  occurring  at  all  levels  of  skill,  were  brought  on  in 
this  way.  (See  Psychology  of  Skill,  Chapter  VIII  (2).) 
During  these  “off”  periods  and  on  the  bad  days  when 
these  natural  slumps  in  attention  and  effort  occur,  it  is 
most  profitable  for  tbe  learner  to  drop  down  to  a  lower 
plane  of  work,  one  sufficiently  low  for  the  practice  to  be 
carried  on  successfully.  It  is  useless  and  injurious  for  a 
learner  to  try  to  increase  his  speed  of  writing  at  such  a 
tune,  or  even  to  try  to  practice  with  the  highest  order  of 
habits  which  he  is  able  to  use  successfully  on  his  best 
days.  It  is  only  when  the  learner  is  feeling  good  and 
succeeding,  that  more  economical  methods  of  control 
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can  be  invented  or  that  the  highest  order  of  habits  thus 
far  acquired  can  be  successfully  used. 

All  learners  need  help  to  make  a  right  adjustment  to 
these  irregular  fluctuations  in  spontaneous  attention 
and  effort.  They  cannot  be  controlled  by  any  sheer 
act  of  will  and  must  be  reckoned  with,  not  only  by 
the  learners  but  also  by  teachers.  When  prolonged  for 
several  days  they  become  particularly  dangerous,  be¬ 
cause  they  augment  the  difficulties  which  occur  at  those 
stages  of  practice  where  elemental  habits  are  being 
finally  fixed.  If  they  occur  at  the  stages  of  advance¬ 
ment  where  learners  are  encountering  these  and  other 
special  difficulties  few  succeed  in  making  a  proper 
adjustment  to  them. 

(j)  The  Daily  and  Irregular  Variations  in  Learning 

Curves  Explained 

These  lapses  in  spontaneous  attention  and  effort  are 
therefore  responsible  for  the  variations  in  efficiency 
which  occur  from  minute  to  minute  during  any  test, 
from  day  to  day,  and  at  the  irregular  intervals  in  the 
practice  where  no  measureable  improvement  is  made 
for  several  consecutive  days.  1  hey  also  help  to  bring 
on  the  longer  periods  of  arrest  that  occur  at  the  critical 
stages  in  the  learning  where  progress  is  arrested  for 
several  weeks  or  months. 

The  momentary  and  daily  lapses  in  ability  to  release 
and  control  one’s  energy  are  largely  unavoidable.  But 
the  lapses  in  attention  and  effort  which  have  accumu¬ 
lated  until  they  extend  over  a  period  of  several  days, 
and  the  slumps  in  improvement  marked  by  the  plateaus 
in  the  learning  curves,  may  be  eliminated  since  there 
is  nothing  about  the  factors  which  produce  them  that 
cannot  be  successfully  controlled  by  a  learner  who  is 
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properly  directed.  In  fact,  some  plateaus  were  success¬ 
fully  eliminated  by  our  undirected  learners  themselves. 

(f)  The  Hygienic  Condition  of  Learners  as  a  Determiner 
of  Their  Rate  of  Gain 

This  group  of  facts  emphasizes  the  importance  of 
learners  keeping  themselves  physically  ht  for  their 
work.  They  show  the  significance  of  hygiene  for  learn¬ 
ing  and  indicate  the  particular  role  which  it  plays.  It 
is  not  what  a  learner  would  like  to  do,  but  what  his 
mental  and  physical  condition  at  the  time  of  study  or 
practice  will  let  him  do  that  determines  his  rate  ol  gain. 

I  he  process  of  learning  to  typewrite  is  something 
like  mowing  a  field.  The  farmer  takes  out  his  machine 
to  cut  the  grass.  All  he  can  do  is  to  keep  his  machine 
in  good  condition  and  vigorously  applied  to  the  work; 
the  machine  does  all  the  rest.  It  does  its  own  work  in 
its  own  way.  How  well  it  works  depends  upon  the 
nature  and  condition  of  the  machine  and  on  how 
steadily  and  efficiently  it  is  applied  to  the  work  in 
hand.  So  with  a  learner  of  typewriting.  He  begins 
his  task  of  learning  to  write.  How  well  he  succeeds 
or  how  rapidly  he  improves  depends  (1)  upon  how 
correctly  and  strenuously  he  keeps  himself  applied  to 
his  task;  (2)  upon  the  mental  and  physical  condition 
of  his  organism  at  the  time  of  practice.  He  must  keep 
himself  in  perfect  condition  and  strenuously  applied  to 
the  work;  the  organism  does  all  the  rest.  He  needs 
only  to  lay  hold  of  and  use  the  adaptations  in  method 
that  are  unintentionally  made  while  practicing  for 
speed  under  such  favorable  conditions. 

(5)  Proper  Adjustment  to  This  Group  of  Conditions 

All  this  suggests  that  if  one  wants  to  improve  at  the 
most  rapid  rate,  he  must  work  when  he  feels  good  and 


302 


LEARNING  TO  TYPEWRITE 


can  succeed,  then  wait  until  it  is  again  profitable  to 
work.  It  is  only  when  the  physiological  condition  of 
learners  is  favorable  that  the  forward  steps  in  learning 
are  made.  Older  associations  are  also  fixed  more  rap¬ 
idly  under  such  conditions  of  practice  because  the 
learners  can  concentrate  better  on  the  work,  attend 
more  sharply  to  the  habits  that  are  being  fixed,  and 
keep  their  responses  more  nearly  free  from  mistakes. 

(6)  Standardizing  This  Group  of  Conditions 

These  physiological  conditions  cannot  perhaps  be 
standardized,  but  teachers  should  realize  that  their 
students  differ  widely  in  susceptibility  to  fatigue,  and 
in  their  power  to  recover  from  fatigue  when  once 
induced.  They  should  also  prevent  unnecessary  fatigue 
and  arrange  their  practice  so  that  a  maximum  amount 
of  improvement  will  be  made,  both  in  the  matter  of 
fixing  the  habits  already  acquired,  and  in  the  origina¬ 
tion  of  new  and  better  methods  of  work.  Much  may 
be  done  if  they  realize  keenly  enough  that  the  physical 
and  mental  condition  of  their  learners  is  one  of  the 
most  important  factors  which  affects  the  rate  of  gain 
that  is  made  in  all  kinds  of  learning. 

4.  PSYCHOLOGICAL  FACTORS  CONDITION¬ 
ING  IMPROVEMENT  IN  LEARN¬ 
ING  TO  TYPEWRITE 

More  important  still  are  the  psychological  factors 
which  affect  the  rate  and  limits  of  improvement  in 
learning  to  typewrite.  These  factors  may  be  de¬ 
scribed  under  the  following  heads:  (1)  1  he  learner's 
general  attitude  towards  the  task  of  learning  taken  as  a 
whole;  (2)  his  attitude  towards  success;  (3)  his 
belief  in  his  own  ability  to  improve;  (4)  his  interest 
in  improvement  as  such  and  the  strength  of  the  need 
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which  he  feels  for  making  such  gains;  (5)  the  ease 
with  which  the  sources  of  improvement  may  be 
recognized  so  that  the  learner  may  know  what  must 
he  done  to  succeed,  and  with  what  he  should  be  pleased; 
and  (6)  the  ease  with  which  satisfaction  can  be 
attached  to  these  necessary  sources  of  gain  and 
annoyance  to  all  responses  which  retard  his  progress. 
The  first  four  of  these  factors  are  fully  treated  in 
Chapter  XX,  where  their  significance  for  learning  is 
fully  discussed.  We  need,  therefore,  merely  point 
out  here  how  these  factors  influence  improvement 
in  learning  to  typewrite. 

(/)  Influence  of  the  Learner's  Mood  and  General 
Attitude  Towards  1 1  is  Task 

Our  detailed  analysis  of  learning  to  typewrite 
showed  that  learners  must  put  all  their  available 
energy  into  their  practice  if  they  wish  to  succeed  at 
the  most  rapid  and  continuous  rate  possible  for  them, 
and  that  they  must  be  interested  in  every  problem 
which  the  task  of  learning  presents  in  order  that  they 
may  be  able  to  apply  their  energies  spontaneously 
and  completely  to  the  task  in  hand,  or  to  direct  their 
attention  and  efforts  consistently  and  efficiently 
towards  the  right  details  of  the  work.  It  was  also 
found  that  much  depended  upon  whether  a  learner 
approached  his  task  with  an  active  and  inquiring 
attitude  towards  the  possibilities  for  further  im¬ 
provement,  or  with  an  attitude  of  indifference.  The 
former  makes  him  vary  his  responses  and  originate 
new  and  more  successful  methods  of  work.  It  makes 
him  try  out  mentally  various  modes  of  response 
until  a  more  economical  method  of  work  is  originated. 
It  also  enables  him  to  select  more  accurately  and 
promptly  the  more  successful  variations  in  method 
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made  in  the  course  of  the  practice.  The  latter  attitude 
naturally  leads  to  a  slump  in  attention  and  effort, 
to  the  making  of  mistakes,  and  finally  to  a  total  in¬ 
ability  to  release  his  energies,  or  to  control  his  attention 
and  effort  in  an  efficient  and  economical  way.  With 
a  right  attitude  towards  the  task  of  learning  and 
towards  success,  new  adaptations  in  method  are  made, 
and  the  necessary  habits  fixed  at  a  more  rapid  and 
more  normal  rate  than  would  be  done  without  it. 

(2)  Learner  s  Belief  in  His  Own  Ability  to  Improve 

A  learner's  belief  in  his  own  ability  to  improve 
and  a  reasonable  degree  of  satisfaction  with  the  rate 
of  gain  that  is  being  made,  is  another  factor  which 
aids  or  retards  his  progress.  If  a  learner  does  not 
believe  that  further  improvement  is  possible  for  him 
he  cannot  put  forth  sufficient  effort  to  succeed. 
Failure,  and  the  belief  in  failure,  paralyzes  effort. 
A  reasonable  amount  of  satisfaction  with  the  progress 
that  is  being  made  is,  therefore,  a  necessary  condition 
for  learners  to  release  sufficient  energy  to  succeed, 
and  to  direct  their  effort  most  efficiently  towards 
the  specific  tasks  which  the  learning  presents. 

Such  a  belief  in  one’s  ability  to  succeed  can,  of 
course,  be  aroused  only  by  actual  success  and  so 
depends  upon  efficient  direction  by  teachers,  and  upon 
the  right  utilization  of  the  results  obtained  by  apply¬ 
ing  such  methods  of  measurement  to  the  learner's 
performance  as  are  described  in  the  next  chapter. 

(3)  Effect  of  the  Learner's  Interest  in  Improvement  and 
llis  Attitude  Towards  Success 

Recent  experimental  studies  of  learning  have  shown 
that  one  of  the  most  potent  factors  which  affects  the 
character  and  rate  of  improvement  is  the  learner’s 
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attitude  towards  his  own  success.  A  learner’s  rate 
of  improvement  is  affected  directly,  markedly,  and 
consistently  by  a  knowledge  of  his  score,  by  his  rate 
of  gain,  and  by  the  degree  of  interest  which  he  mani¬ 
fests  in  his  own  advancement.1 

Such  an  interest  in  his  own  improvement  enables  a 
learner  to  put  more  effort  into  his  work,  to  search  more 
diligently  for  new  sources  of  improvement,  to  vary  his 
responses  until  such  new  methods  of  work  are  origi¬ 
nated,  to  be  more  pleased  with  his  successful  responses 
when  originated  and  identified  and  more  keenly  an¬ 
noyed  by  every  response  that  does  not  succeed,  to 
eliminate  more  promptly  the  wrong  tendencies  of  mind 
and  hand  when  they  occur,  and  to  select  and  use  the 
more  efficient  methods  of  work  as  fast  as  they  can  be 
originated  and  successfully  used.2 

(4)  Ease  with  Which  the  Sources  of  I mprovement  May 

be  Recognized 

If  a  learner,  for  example,  is  trying  to  increase  his 
ability  to  make  the  letter  “x,”  or  to  locate  and  mark 
all  the  “a’s"  on  a  certain  printed  page,  it  is  easy  for 
him  to  identify  the  exact  sources  of  Ins  improvement. 
But  in  complex  instances  of  learning  it  becomes  more 
difficult  to  determine  and  identify  these  sources  of  gain, 
as  may  be  seen  if  we  choose  such  an  example  as  learning 
to  appreciate  good  literature. 

It  is  also  clear  that  a  learner  cannot  become  much 
interested  in  his  own  improvement  unless  he  knows  how 

1  Compare  Book,  W.  F.,  and  Lee  Norvell,  “The  Will  to 
Learn,  an  Experimental  Study  of  Learning  Incentives,”  Fed. 
Sem ..  Dec.,  1922,  pp.  306-340,  350-362.  See  also  Chapter 
XIX  below. 

2  For  an  elaboration  of  these  first  three  factors  see  Chanter 

XX. 
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much  improvement  he  is  making  and  something  about 
the  true  sources  of  his  gains.  In  learning  to  typewrite 
it  is  fairly  easy  to  measure  a  learner’s  achievement,  but 
it  is  difficult  to  determine  and  identify  the  exact  sources 
of  his  gains.  The  ease  with  which  a  learner  recognizes 
these  sources  of  improvement  and  the  dehniteness  with 
which  his  progress  in  each  can  be  measured  is,  there¬ 
fore,  one  of  the  most  important  factors  which  affects 
the  rate  and  permanency  of  his  improvement.  It  might 
be  more  accurate  to  say  that  a  learner’s  interest  in  his 
work,  and  in  his  improvement  as  such,  depends  upon 
th  e  ease  with  which  these  sources  of  gain  can  be  recog¬ 
nized,  and  upon  the  accuracy  with  which  we  can  express 
this  improvement  in  quantitative  terms. 

Whether  or  not  it  has  these  particular  effects  on  the 
learner’s  interest  and  attitude  towards  his  task,  it  is 
clear  that  the  ease  with  which  the  true  sources  of  im¬ 
provement  are  recognized,  and  the  definiteness  with 
which  they  can  be  quantitatively  expressed,  is  an 
important  factor  in  determining  his  rate  of  improve¬ 
ment;  (i)  because  it  shows  each  learner  exactly  what 
must  be  done  to  succeed  with  his  task,  and  (2)  because 
it  reveals  what  should  satisfy  or  please  him  and  when 
and  by  what  he  should  be  annoyed. 

(5)  Ease  with  Which  Satisfaction  is  Attached  to  These 

Sources  of  Gain 

Another  factor  which  has  a  marked  effect  on  the 
improvement  which  a  learner  will  make,  is  the  ease 
with  which  he  can  be  made  satisfied  with  the  things 
which  really  bring  him  success  and  displeased  with  the 
things  which  retard  his  progress.  1  his  depends  upon 
three  things:  (1)  The  ease  with  which  the  real  sources 
of  improvement  may  be  recognized,  as  we  have  just 
pointed  out;  (2)  upon  how  deeply  a  learner  is  inter- 
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ested  in  his  own  advancement  in  this  field;  and  (3) 
upon  the  need  which  he  feels  for  further  improvement. 
If  genuinely  interested  in  his  own  improvement,  or  if 
he  really  believes  in  the  necessity  for  further  advance¬ 
ment,  the  learner  will  naturally  become  pleased  by 
every  successful  response  and  annoyed  by  everything 
which  retards  his  progress. 

Learners  often  object  to  certain  technical  drills  in 
music  and  typewriting  because  they  do  not  see  that 
such  practice  is  needed.  But  they  may  be  induced  to 
take  these  drills  if  they  can  be  shown  that  this  is  a 
necessary  step  in  lifting  them  onto  a  higher  plane  of 
skill.  They  may  even  become  interested  in  such  prac¬ 
tice  or  pleased  by  the  performance.  Moreover,  it  is 
just  as  natural  and  normal  for  them  to  become  annoyed 
in  such  a  case  by  wrong  technique  and  by  every  re¬ 
sponse  which  does  not  bring  them  success. 

1  he  degree  of  satisfaction  and  annoyance  which  is 
aroused  by  such  correct  or  wrong  responses  will,  of 
course,  depend  upon  how  deeply  the  learners  are  inter¬ 
ested  in  their  own  advancement  and  upon  how  strongly 
they  feel  the  need  for  further  improvement.  But  all 
learners  must  know  when  and  by  what  they  should  be 
pleased  or  annoyed.  1  his  can  easily  be  arranged  if  the 
exact  sources  of  improvement  are  definitely  pointed 
out,  and  exact  measurements  made  of  the  gains  which 
the  learner  is  making  in  each  of  these  sources  of  gain. 

1  he  more  easily  and  definitely  these  sources  of  improve¬ 
ment  can  be  identified  and  the  more  accurately  the 
learner  s  progress  is  measured,  the  more  likely  will  he 
be  to  succeed,  because  if  he  is  interested  in  his  own 
improvement  he  will  be  genuinely  pleased  when  he 
does  the  things  which  lead  to  success  and  annoyed 
when  his  responses  go  wrong.  This  naturally  favors 
the  selection  and  repetition  of  all  correct  responses  and 
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the  elimination  of  all  wrong  responses,  as  we  have  else¬ 
where  pointed  out.  A  high  school  boy  with  a  strong 
desire  to  become  a  physician  may,  for  example,  by  such 
means  become  interested  in  the  study  of  Latin  and 
genuinely  pleased  by  the  performance, .if  you  only  show 
him  that  this  study  is  a  necessary  step  in  his  prepa¬ 
ration  for  the  practice  of  medicine.  If  this  can  be  done, 
he  not  only  wdl  be  more  ready  to  apply  himself  to  the 
mastery  of  the  Latin,  but  will  enjoy  doing  a  type  of 
work  which  before  annoyed  him. 

The  ease  with  which  learners  can  attach  satisfaction 
or  pleasure  to  the  things  which  produce  improvement 
is,  therefore,  an  important  factor  in  producing  varia¬ 
tions  in  the  rate  of  improvement  made  in  the  acquisi¬ 
tion  of  all  complex  types  of  skill.  But  even  if  a  learner 
knows  that  he  must  practice  letter-making  movements 
in  typewriting,  with  attention  sharply  concentrated 
on  the  succession  of  these  letter-making  movements, 
and  on  the  direction  of  his  fingers,  it  is  quite  another 
matter  for  him  to  become  interested  in  this  performance 
as  such  or  genuinely  pleased  with  such  practice.  The 
latter  cannot  happen  unless  he  really  zvants  to  improve 
and  believes  that  it  is  necessary  for  him  to  practice 
in  this  way. 

It  is,  therefore,  clear  that  the  ease  with  which 
satisfaction  can  become  attached  to  the  exact  habits  to 
be  formed  and  fixed,  and  annoyance  attached  to  all 
other  responses  which  the  learners  are  liable  to  make, 
is  an  important  condition  affecting  a  learner’s  rate 
of  gain.  The  problem  of  the  teacher  in  dealing  with 
this  important  psychological  condition  becomes  one 
of  showing  his  learners  more  definitely  than  they 
might  be  able  to  discover  for  themselves,  the  exact 
sources  of  improvement,  and  interesting  them  as 
much  as  possible  in  the  matter  of  making  further 
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gains,  giving  them  by  actual  measurement  and  the 
use  of  reliable  norms  a  method  of  ascertaining  not 
only  how  much  improvement  they  are  making,  but 
also  accurate  knowledge  in  regard  to  whether  this  is 
sufficient  in  amount,  and  of  the  kind  which  will  make 
future  progress  possible.  If  learners  are  given  a 
reliable  method  for  determining  when  and  how  much 
improvement  they  are  making,  satisfaction  will  nor¬ 
mally  be  attached  to  these  sources  of  gam,  and  annoyance 
to  all  other  responses.  All  depends,  as  may  readily 
be  seen,  upon  a  learner’s  attitude  towards  his  improve¬ 
ment  as  such;  upon  his  interest  in  the  work  as  a  whole; 
upon  his  acceptance  of  the  task  of  learning  as  sig¬ 
nificant  for  him;  and  upon  the  ease  with  which  the 
true  sources  of  gam  can  be  identified  and  the  amount 
of  improvement  made  expressed  in  quantitative  terms. 

5.  LIMITS  OF  IMPROVEMENT  IN  LEARNING  TO 

TYPEWRITE 

There  is,  of  course,  a  “physiological  limit”  beyond 
which  our  bodily  mechanisms  will  not  permit  us  to 
go,  either  in  speed  or  in  amount  of  work.  For  ex¬ 
ample,  the  structure  of  our  sense  organs  limits  the 
fineness  of  our  sensory  discrimination;  the  structure 
of  our  bones,  muscles  and  nervous  systems  limits  our 
strength;  and  our  conducting  mechanisms,  made 
up  of  nerve  centers  and  nerves,  limit  the  speed  with 
whi  ch  our  movements  may  follow  the  situations  or 
stimuli  which  arouse  them.  But  in  most  or  all  the 
responses  which  animals  and  people  learn  to  make 
it  is  not  the  physiological  limit  which  blocks  im¬ 
provement,  hut  the  action  of  such  factors  and  con¬ 
ditions  as  we  have  been  describing  in  this  and  the 
preceding  chapter.  Most  often  it  is  the  lack  of  in¬ 
centives,  the  lack  of  interest  in  improvement,  the 
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failure  to  believe  in  the  possibility  of  further  advance¬ 
ment,  the  presence  of  wrong  habits  of  response  previ¬ 
ously  acquired,  or  other  remedial  conditions  which 
permanently  arrest  the  learner’s  progress. 

As  was  pointed  out  in  the  opening  section  of 
Chapter  IX,  the  world’s  record  for  speed  and  accuracy 
in  typewriting  was,  in  1906,  82  words  correctly  written 
each  minute  for  one  hour.  In  1923  this  record  had 
been  raised  to  147  words  correctly  written  each 
minute  for  one  hour.  Additional  gains  have  been 
made  in  the  world's  record  practically  every  year 
since  1904,  and  the  indication  is  that  the  limit  for 
this  type  of  human  skill  has  not  yet  been  reached. 

In  fact  all  learners  and  most  people  get  into  the 
habit  of  living  on  a  plane  far  below  what  they  might 
attain.  There  is  every  indication  that  learners  could 
increase  their  rate  of  gain  in  all  types  of  learning 
without  overtaxing  their  organism  or  strength.  Of 
course  there  are  limits.  As  William  James  has  pointed 
out,  “the  trees  don’t  grow  to  the  sky.  But  the  plain 
fact  remains  that  men  the  world  over  possess  amounts 
of  resources  which  only  very  exceptional  individuals 
push  to  their  extremes  of  use.  But  the  very  same 
individual,  pushing  his  energies  to  their  extreme, 
may  in  a  vast  number  of  cases  keep  up  the  pace  day 
after  day,  and  find  no  reaction  of  a  bad  sort,  so  long 
as  decent  hygienic  conditions  are  preserved.  His 
more  active  rate  of  energizing  does  not  wreck  him; 
for  the  organism  adapts  itself,  and  as  the  rate  of 
waste  augments,  augments  accordingly  the  rate  of 
repair.  1 

The  amount  of  gain  that  may  be  made  in  any  case 

1  William  James,  “The  Energies  of  Men,”  Religion  and 
Medicine,  Publication  No.  3,  Moffat,  Yard  &  Co.,  N.  \ ., 
pp.  9-10. 
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of  learning  depends,  (1)  upon  the  complexity  of  the 
task  and  the  consequent  chances  for  improvement;  (2) 
upon  the  need  felt  by  the  learners  for  greater  gains, 
upon  their  interest  in  improvement  as  such,  their  belief 
in  its  possibility  and  on  the  degree  of  necessity  which 
they  feel  for  greater  speed  or  skill;  (3)  upon  acquiring 
the  proper  methods  of  work  or  technique;  and  (4)  upon 
the  presence  of  the  native  endowments  required  to 
originate  and  hx  the  particular  habits  which  constitute 
the  skill  desired. 

The  amount  of  improvement  and  the  degree  of  skill 
that  should  be  attained  by  a  learner  m  any  given  held 
of  acquisition  is  a  relative  matter  for  each  case  of 
learning  and  each  type  of  human  skill.  The  level  of 
efficiency  which  should  be  attained  in  learning  to  type¬ 
write,  for  example,  depends  upon  the  use  to  which  the 
skill  is  to  be  put.  (1)  Some  learners  may  wish  to  use 
it  only  as  an  aid  in  learning  to  spell.1  (2)  Others  may 
be  attaining  the  skill  to  use  in  their  own  writing.  (3) 
The  learner  may  desire  to  become  a  professional  typist, 
or  (4)  he  may  be  training  to  become  the  champion 
typist  of  the  world. 

It  is  therefore  not  desirable  to  strive  for  perfection 
or  the  highest  possible  degree  of  success  in  every  type 
of  learning  that  one  takes  up.  For  example,  no  one 
wrould  insist  today  on  having  all  learners  of  arithmetic 
acquire  the  highest  possible  speed  and  accuracy  in  addi¬ 
tion.  1  he  adding  and  calculating  machine  has  made 
this  unnecessary.  It  is  perhaps  because  we  use  so  little 
judgment  in  regard  to  the  things  which  we  ask  students 
to  learn  and  in  regard  to  the  amounts  of  improvement 
which  we  demand  or  the  degree  of  skill  that  we  seek 
to  have  them  attain  in  each  type  of  acquisition,  that 
learners  so  often  come  to  feel  that  the  improvement  is 


1  Compare  Chapter  XXII,  section  7. 
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really  not  worth  the  time  and  effort  that  it  takes  to 
make  it.  As  a  result  they  fail  to  put  forth  the  neces¬ 
sary  effort  required  to  reach  the  goal  that  we  set  for 
them. 


6.  WHY  LEARNERS  CEASE  TO  IMPROVE 

The  reason  why  learners  of  typewriting  fail  to  make 
all  the  improvement  which  they  are  capable  of  making 
is,  therefore,  due  to  some  one  or  more  of  the  following 
causes:  (i)  They  may  feel  that  they  have  more  im¬ 
portant  things  to  do  and  so  are  not  interested  in  making 
further  advancement  in  this  line.  If  this  be  the  case, 
they  will  not  put  forth  enough  effort  to  enable  them 
to  invent  new  and  more  efficient  methods  of  work,  and 
so  to  raise  themselves  above  the  level  of  common  medi¬ 
ocrity.  (2)  They  may  desire  to  improve  but  are  not 
sufficiently  interested  in  the  work  to  put  forth  the 
effort  needed  to  originate  and  fix  the  more  efficient 
methods  of  work.  (3)  They  may  need  more  specific 
direction  and  help  than  is  given  them  in  order  to 
develop  the  proper  technique  or  necessary  methods  of 
work.  (4)  They  may  be  unable  to  put  forth  enough 
effort  to  carry  on  the  ceaseless  experimentation  and 
practice  required  to  originate  and  fix  the  higher-order 
habits  that  must  be  acquired.  It  is  a  deficiency  in  one 
or  more  of  these  respects  that  brings  about  the  final 
limit  of  improvement  which  is  as  a  rule  far  below  the 
learner’s  true  limit  in  this  type  of  acquisition. 

QUESTIONS  AND  EXERCISES 

1.  Make  a  list  of  all  factors  mentioned  in  this  chapter 
which  influence  directly  the  rate  and  limits  of  improvement 
in  learning  to  typewrite,  such  as:  (a)  irrelevant  stimuli;  (b) 
the  number  and  distribution  of  the  periods  of  practice;  (c) 
the  nature  and  character  ol  the  practice,  fatigue,  etc. 

2.  As  you  study  the  chapter  try  to  work  out  how  each  of 
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th  ese  factors  affects  the  rate  of  improvement  which  a  learner 
will  be  able  to  make. 

3.  What  is  meant  by  standardizing  some  or  all  of  the 
environmental,  physiological  and  psychological  conditions 
which  determine  the  rate  and  limits  of  improvement  in 
learning? 

4.  Why  is  it  important  for  learners  to  keep  themselves 
physically  fit  for  their  work?  What  has  physical  fitness  to 
do  (a)  with  the  fixing  of  the  habits  to  be  formed;  (b)  with 
the  origination  of  new  habits?  What  may  a  teacher  of  type¬ 
writing  do  to  standardize  this  group  of  conditions? 

5.  What  psychological  factors  influence  the  rate  and  amount 
of  improvement  which  learners  of  typewriting  make?  Study 
the  influence  of  this  group  of  factors  upon  the  learner’s  prog¬ 
ress  in  connection  with  the  discussion  given  in  Chapter  XX. 

6.  Why  is  it  helpful  for  learners  to  be  able  to  identify 
easily  the  exact  sources  of  their  improvement?  How  may 
they  be  helped  to  make  this  identification  more  easy  and  sure? 

7.  Does  the  ease  with  which  the  true  sources  of  gain  are 
recognized  have  any  effect  on  the  learner’s  interest  in  the 
work  or  on  determining  his  general  attitude  towards  the 
task  of  learning  taken  as  a  whole?  Why?  (See  section  4.) 

8.  Why  should  a  teacher  seek  to  attach  genuine  satisfaction 
to  each  of  the  necessary  sources  of  improvement  in  the  par¬ 
ticular  type  of  learning  which  he  directs?  How  may  learners 
be  made  more  satisfied  with  the  things  which  must  be  done 
to  succeed  in  a  given  type  of  learning? 

9.  What  is  meant  by  the  physiological  limit  of  improve¬ 
ment  in  learning?  Taking  typewriting  as  an  example  explain 
why  this  limit  has  not  been  reached.  (See  sections  5  and  6.) 

10.  Why  is  it  important  for  a  teacher  to  understand  the 
exact  amount  of  improvement  that  should  be  made  in  a 
given  case  of  learning  by  each  pupil,  and  the  total  amount 
of  skill  that  ought  to  be  attained  with  a  certain  amount  of 
practice? 

11.  Why  and  in  what  sense  should  the  learner  confine  his 
ideal  of  perfection  and  individual  achievement  within  the 
limits  of  commercial  and  personal  needs? 

12.  Should  not  the  teacher  consider  the  typist’s  future 
work  and  needs  when  setting  standards  for  his  learners? 
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CHAPTER  XVII 

HOW  PROGRESS  IN  LEARNING  TO  TYPE¬ 
WRITE  SHOULD  BE  MEASURED 

A  complete  scientific  analysis  of  any  instance  of 
learning  will  reveal  the  exact  sources  of  improvement 
or  actual  means  that  must  be  used  to  succeed.  To  give 
efficient  direction  to  his  learners  a  teacher  must  there¬ 
fore  be  able  to  identify  each  of  these  sources  of  gain. 
He  should  also  have  accurate  and  complete  information 
in  regard  to  how  rapidly  and  surely  a  given  pupil  or 
class  is  progressing  in  learning  to  do  the  specific  things 
which  all  learners  must  do  to  master  the  particular 
subject  or  art  to  be  learned.  In  learning  to  typewrite, 
for  example,  we  should  be  able  to  measure  the  amount 
of  improvement  that  is  being  made  in  each  of  the 
sources  of  gam  which  a  scientific  analysis  of  the  learn¬ 
ing  process  involved  has  revealed. 

I.  NEED  FOR  ACCURATE  IDENTIFICATION  OF  THE 
TRUE  SOURCE  OF  IMPROVEMENT 

1  he  need  for  such  ready  recognition  of  the  true 
sources  of  gam,  and  accurate  measurement  of  the 
progress  made  in  each  of  these  sources  of  improvement, 
is  perhaps  clear  from  what  has  already  been  said  on 
this  point.  If  a  teacher  knows  specifically  what  must 
be  done  to  succeed,  the  problem  is  reduced  merely  to 
finding  a  way  of  doing  these  necessary  things.  But  if 
they  do  not  know  the  true  sources  of  gain,  they  must 
resort  (i)  to  the  trial  and  error  method  to  discover 
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what  must  be  done,  then  (2)  find  the  best  ways  of 
doing  these  necessary  things.  That  is  to  say,  they  will 
have  two  problems  to  solve  instead  of  one,  and  so  will 
be  less  likely  to  find  the  best  ways  of  doing  these 
necessary  things. 

More  ready  recognition  of  the  sources  of  gain  will 
also  tend  to  interest  learners  more  in  their  own  ad¬ 
vancement  and  make  it  easier  for  them  to  select  the 
responses  which  bring  success,  and  easier  to  eliminate 
the  responses  which  produce  failure.  Cleveland,1  for 
example,  found  in  his  study  of  learning  to  play  chess, 
that  it  was  necessary  for  learners  to  identify  their 
mistakes  in  play,  as  errors  in  play,  before  they  could 
be  aided  by  the  making  of  such  wrong  plays.  If  these 
errors  in  play  are  not  recognized  as  mistakes,  the 
learners  make  them  repeatedly  and  so  fall  into  wrong 
habits  of  play  which  impede  their  progress  in  the  future. 
If,  on  the  other  hand,  learners  are  keenly  aware  of  the 
sources  of  their  gains  and  are  aided  in  acquiring  a  more 
ready  identification  of  these  sources  of  improvement, 
they  will  be  materially  aided  by  this  knowledge, 
because  it  will  make  them  more  careful  in  their  choice 
of  responses,  more  ready  to  do  the  things  that  really 
bring  success,  and  more  anxious  to  avoid  the  things 
that  do  not  produce  improvement.  It  will  also  make 
them  repeat  the  correct  responses  with  greater  in¬ 
tensity  or  with  maximum  attention,  and  so  obtain 
the  greatest  amount  of  fixing  effect  for  the  responses 
that  are  to  be  learned. 

One  of  the  chief  functions  of  a  teacher  of  type¬ 
writing  is  therefore  to  show  his  pupils  what  they  must 
do  to  succeed,  then  arrange  the  conditions  and  stimuli 

1  A.  A.  Cleveland,  “The  Psychology  of  Chess  and  of  Learn¬ 
ing  to  Play  It,”  Am.  Jr.  Psy.,  1907,  Vol.  18,  pp.  296-308. 
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in  such  a  way  that  these  necessary  things  will  be  done 
in  the  most  direct  and  economical  way. 

2.  TRUE  BASIS  FOR  MEASUREMENT  IN  LEARNING 

TO  TYPEWRITE 

The  most  helpful  method  of  measurement  that 
could  be  devised  for  use  by  those  who  direct  learners 
of  this  subject  would,  therefore,  be  a  test  that  would 
measure  the  progress  which  learners  are  making  In 
dealing  with  each  problem  that  the  task  of  learning 
presents.  Such  a  method  of  measurement  would 
give  a  definite  quantitative  statement  about  the 
gains  that  are  being  made  by  learners  in  each  of  the 
sources  of  improvement,  and  so  would  measure  the 
actual  progress  which  a  learner  or  class  is  making  in 
doing  these  necessary  things. 

Such  a  learning  test  for  typewriting  should,  for 
example,  give  reliable  quantitative  information  about 
the  amount  of  progress  that  is  being  made:  (1)  In 
forming  and  fixing  the  necessary  finger  habits  required 
to  locate  accurately  each  successive  key  by  the  method 
that  should  be  used  at  that  level  of  skill;  (2)  in  forming 
and  fixing  the  habits  which  enable  learners  to  initiate 
and  control  the  correct  sequence  of  the  various  letter- 
making  movements,  not  only  in  the  correct  order, 
but  in  a  uniform  way  both  as  to  intensity  and  time; 
(3)  in  mastering  each  particular  difficulty  which  the 
task  of  learning  taken  as  a  whole  presents,  shown  by 
the  gradual  decrease  in  certain  types  of  errors  which 
the  learners  are  making;  (4)  in  acquiring  more  ready 
and  accurate  identification  of  the  important  sources 
of  improvement;  (5)  in  the  degree  of  satisfaction 
that  is  aroused  by  doing  these  necessary  and  helpful 
things,  or  in  the  amount  of  annoyance  that  failure  in 
any  of  these  respects  regularly  produces;  (6)  in  the 
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development  of  the  right  attitude  towards  success; 
(7)  in  the  development  of  a  right  attitude  towards 
the  work  taken  as  a  whole;  and  (8)  in  increasing  the 
learner’s  interest  in  improvement  as  such. 

The  gains  made  in  these  and  other  sources  of  im¬ 
provement  should  be  as  accurately  measured  as  is 
possible  because  each  makes  an  important  contribu¬ 
tion  to  the  learner’s  progress  in  the  mastery  of  the 
feat  to  be  learned.  The  progress  made  in  each  of 
these  sources  of  gain  does  not  always  contribute  a 
measurable  amount  to  the  learner’s  performance 
score.  Its  presence  or  absence  may  therefore  not 
be  noted  because  this  element  of  progress  has  been 
missed  by  the  measurements  taken.  But  since  each 
of  these  sources  of  improvement  is  an  essential  element 
in  the  progress,  any  method  of  measurement  that 
pretends  to  show  the  actual  improvement  which  a 
learner  is  making  must  measure  the  progress  that  is 
being  made  in  each  of  these  sources  of  gain. 

3.  TOTAL  ACHIEVEMENT  OR  PEREORMANCE  RECORD 
STILL  IMPORTANT 

Nothing  in  this  plea  for  the  construction  and  use 
of  a  real  learning  test  should,  however,  be  construed 
so  as  to  minimize  the  importance  of  determining,  at 
stated  times  in  his  practice,  a  learner’s  ability  to 
typewrite.  Such  performance  records  might  be  used 
to  interest  learners  in  their  own  improvement  and  to 
incite  them  to  greater  endeavor.  They  will  also 
enable  teachers  to  determine  how  their  learners  stand 
with  regard  to  the  standards  of  achievement  which 
have  been  set  up  by  society  or  by  the  world  as  desirable 
or  necessary  standards  of  achievements  in  the  held. 
It  is,  for  example,  important  for  a  learner  to  know 
whether  he  is  making  average,  superior,  or  inferior 
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progress  in  a  given  subject  or  feat.  Much  use  may  be 
made  of  such  knowledge,  if  correct.  But  such  measure¬ 
ments  tel!  a  teacher  little  that  is  helpful  for  finding  a 
better  way  of  attaining  these  desirable  results,  because 
they  tell  us  nothing  about  the  progress  that  is  being 
made  in  the  actual  sources  of  improvement.  The  plea 
here  made  is  for  a  type  of  measurement  that  will  give 
reliable  information:  (1)  on  the  progress  that  is  being 
made  in  each  of  the  important  sources  of  gain;  and 
(2)  reliable  information  concerning  the  learner’s  total 
achievement  in  the  subject  or  art  to  be  learned. 
Both  should  be  measured  in  quantitative  terms  and 
by  means  of  norms,  the  exact  value  of  which  has  been 
determined  by  testing  large  numbers  of  individuals 
in  the  standardization  of  such  tests. 

4.  USES  WHICH  MAY  AND  SHOULD  BE  MADE  OF 
SUCH  LEARNING  TESTS 

I  he  results  obtained  from  the  use  of  such  learning 
tests  would  serve  every  purpose  for  which  a  reliable 
achievement  score  may  be  used.  They  would  in  addi¬ 
tion  reveal  the  true  cause  of  the  learner’s  successes 
or  failures  and  so  indicate  what  should  be  done  to 
make  the  learning  more  continuous  and  efficient. 
1  hey  would  also  be  of  special  benefit  in  identifying 
the  true  sources  of  gain  and  so  would  aid  learners  in 
becoming  more  pleased  with  all  correct  and  necessary 
responses  and  annoyed  by  the  reactions  that  do  not 
get  them  ahead.  They  would  aid  them  in  selecting 
the  more  favorable  responses  accidentally  originated 
in  the  course  of  the  learning  because  these  could  be 
more  easily  recognized.  They  would  also  increase  a 
learner’s  interest  in  improvement  as  such,  because 
he  could  see  better  when  and  why  he  was  making 
these  gains.  In  these  and  other  ways  the  information 
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revealed  by  such  learning  tests  would  help  the  learners 
to  originate  more  economical  and  successful  methods 
of  work. 


QUESTIONS  AND  EXERCISES 

1.  Explain  the  importance  of  measurement  (a)  as  a  means 
of  interesting  learners  in  their  own  advancement;  (b)  as  a 
means  of  determining  whether  the  right  kind  and  amount  of 
gain  is  being  made. 

2.  Distinguish  between  measuring  a  learner’s  achievement 
in  the  feat  or  subject  to  be  learned  and  measuring  the  prog¬ 
ress  he  is  making  in  each  of  the  necessary  sources  of  gain. 

3.  Why  is  it  important  for  a  teacher  to  know  the  exact 
amount  of  improvement  which  his  learners  are  making  in 
each  of  the  specific  things  they  must  do  to  succeed? 

4.  Why  do  teachers  not  keep  a  more  accurate  record  of 
the  amount  of  improvement  that  is  being  made  in  each  of 
these  necessary  sources  of  gain? 

5.  What  should  a  true  method  of  measurement  for  learn¬ 
ing  to  typewrite  include?  Can  measurements  be  made  which 
will  show  the  amount  of  improvement  that  is  being  made  in 
each  of  these  sources  of  advancement?  Why  have  not  such 
desirable  measurements  been  made  by  teachers? 

6.  Suggest  a  way  whereby  the  progress  of  learners  in  some 
particular  field  can  be  accurately  measured  (a)  by  first  deter¬ 
mining  the  exact  sources  of  their  gains;  (b)  by  ascertaining 
the  amount  of  gain  they  are  making  in  each  of  these  neces¬ 
sary  sources  of  improvement. 

7.  What  specific  uses  may  be  made  of  such  learning  tests? 

8.  What  is  the  most  helpful  method  of  measurement  for 
use  by  teachers  of  typewriting?  What  suggestions  may  a 
teacher  get  from  keeping  an  accurate  record  ot  the  learner’s 
score  and  of  the  errors  made,  that  will  enable  him  to  be  of 
particular  service  to  his  pupils? 

9.  To  what  extent  and  in  what  specific  ways  can  the  indi¬ 
vidual  record  sheet  described  in  Chapter  XXI  be  used  to 
record  a  learner’s  progress  in  all  the  essential  sources  of 
improvement  ? 

10.  Would  such  a  learning  test  as  we  have  been  indicating 
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take  the  place  of  a  test  which  measures  the  total  amount  of 
skill  that  has  actually  been  attained  at  any  particular  time? 

11.  Why  is  it  still  important  to  make  frequent  measure¬ 
ments  of  the  performance  ability  of  a  learner  in  all  types  of 
acquisition  ? 

12.  Illustrate  a  method  of  obtaining  more  accurate  ways 
of  measuring  concretely  the  amount  of  gain  which  your 
learners  are  making  in  each  of  the  necessary  sources  of  im¬ 
provement  in  typing  mentioned  in  section  2  of  this  chapter. 
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CHAPTER  XVIII 

DIRECTED  VS.  UNDIRECTED  LEARNING 
IN  TYPEWRITING 

I.  NEED  FOR  EXPERT  DIRECTION 

In  our  original  experiments  on  learning  to  typewrite 
the  learners  were  given  just  enough  direction  at  the 
beginning  and  at  important  stages  in  their  practice  to 
enable  them  to  learn  to  use  a  typewriter  unaided.  No 
attempt  was  made  to  teach  them,  or  to  put  them  in 
touch  with  the  best  methods  of  learning  this  feat  thus 
far  worked  out  by  learners  and  teachers  of  the  subject. 
1  hey  were  simply  placed  before  the  machine,  given  a 
few  general  directions  about  the  use  of  the  machine 
and  about  the  correct  methods  of  fingering  the  key¬ 
board  and  told  to  learn  to  write  in  the  shortest  time 
possible,  working  with  a  maximum  degree  of  effort  in 
all  their  practice  and  tests.  It  was  a  case  of  undirected 
learning  as  far  as  it  was  possible  to  obtain  it.  It  should, 
however,  not  be  concluded  that  such  a  procedure  is 
recommended  for  learners  of  typewriting.  This  method 
was  used  in  our  experiments  because  it  was  believed 
that  by  this  means  we  would  be  able  to  ascertain  more 
accurately  and  completely  than  by  any  other  method, 
(i)  just  what  every  learner  of  typewriting  must  do  to 
acquire  this  type  of  skill;  (2)  the  specific  habits  that 
each  learner  must  form  and  fix  as  skill  in  this  feat  is 
acquired;  (3)  the  most  economical  way  of  acquiring 
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these  necessary  habits;  and  (4)  the  chief  difficulties 
which  learners  of  this  subject  normally  encounter  as 
these  habits  are  acquired. 

Since  every  instance  of  learning  consists  of  learning 
to  make  a  response  or  series  of  responses  which  the 
learner  has  never  made  before,  it  is  clear  that  undirected 
learners  must  discover  for  themselves  not  only  what 
must  be  done  to  succeed  hut  the  best  ways  of  doing 
these  necessary  things.  They  must  ascertain  by  the 
trial  and  error  method  the  best  way  to  learn  the  feat, 
and  also  how  to  deal  in  a  successful  way  with  the  many 
special  difficulties  which  the  problem  of  learning  pre¬ 
sents.  To  do  this  while  actually  engaged  in  the  learn¬ 
ing  is,  of  course,  a  difficult  and  wasteful  procedure. 
How  difficult  and  wasteful  it  is  likely  to  be  for  any 
instance  of  learning  will  appear  if  you  think  how  hard 
it  would  be  for  an  individual  who  intends  to  prepare 
for  the  practice  of  medicine  to  learn  all  about  the 
human  body,  all  about  drugs  and  the  other  therapeutic 
means  known  to  modern  medicine,  all  about  the  various 
diseases  which  a  physician  is  supposed  to  combat  and 
cure,  while  actually  engaged  in  the  practice  of  medicine. 
This  would  he  learning  by  experience,  and  is  the  method 
often  recommended.  But  all  will  agree  that  such  a 
procedure  is  wasteful,  and  for  many  learners  and  types 
of  acquisition,  an  impossible  task. 

In  the  learning  which  takes  place  in  the  schools, 
learners  are  directed  in  a  way  to  prevent  as  far  as  pos¬ 
sible  the  blind  fumbling  and  the  many  wrong  responses 
which  such  a  case  of  undirected  learning  would  natu¬ 
rally  call  forth.  Here  the  learners  are  required  to  follow 
a  definite  procedure  laid  down  by  those  who  have 
already  mastered  the  subject  or  by  those  who  have 
profited  by  the  discoveries  which  former  learners  and 
teachers  have  made  as  a  result  of  their  study  of  the 
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problems  which  the  task  of  learning  that  particular 
subject  presents. 

But  in  spite  of  this  accumulated  experience  and  the 
many  earnest  attempts  that  have  been  made  by  teachers 
and  learners  to  find  the  best  way  of  mastering  each 
subject  or  feat  of  skill  to  be  learned,  there  still  exists 
in  all  the  learning  done  in  the  schools  a  great  amount 
of  wasteful  trial  and  error  learning,  and  the  use  of  prac¬ 
tice  instructions  which,  though  successful,  are  far  from 
the  best  methods  of  directing  learners  that  could  be 
devised.  Learners  cannot  discover  unaided  the  best 
procedure  to  follow  in  any  instance  of  learning.  More¬ 
over,  teachers  cannot  discover  by  the  trial  and  error 
method  or  by  experience  the  best  methods  of  directing 
their  learners.  The  most  effective  method  of  teaching 
any  subject  can  be  devised  only  after  we  have  ascer¬ 
tained  how  the  subject  to  be  directed  is  actually  learned. 
Only  by  making  an  accurate  and  a  detailed  scientific 
analysis  of  the  particular  instance  of  learning  to  be 
directed  can  the  facts  be  obtained  that  will  enable 
teachers  to  give  to  the  learners  in  that  field  the  exact 
kind  and  amount  of  help  which  they  need. 

2.  TRUE  BASIS  FOR  EFFICIENT  DIRECTION  OF 
LEARNERS  OF  TYPEWRITING 

1  he  true  basis  for  efficient  direction  of  learners  of 
typewriting  is  the  facts  set  forth  in  Part  II  of  this 
book,  and  similar  analysis  will  have  to  be  made  for 
each  important  type  of  learning  before  the  most  effi¬ 
cient  method  of  directing  learners  in  that  field  can  be 
devised.  1  he  position  taken  in  our  analysis  of  learning 
to  typewrite  and  which  is  consistently  held  throughout 
the  discussions  of  this  book  is  (1)  that  we  should  make 
the  acquisition  of  skill  in  typewriting  and  in  every  other 
instance  of  learning  a  matter  of  directed  rather  than  of 
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undirected  effort;  (2)  that,  in  order  to  direct  any  proc¬ 
ess  of  learning  in  the  most  effective  way,  we  must 
chart  by  scientific  analysis  the  exact  road  which  the 
learners  must  traverse  as  skill  in  that  subject  or  feat 
is  acquired.  In  typewriting,  this  fact  basis,  so  far  as 
it  has  been  determined,  is  given  in  chapters  eight  to 
sixteen.  Here  is  presented  what  a  teacher  of  type¬ 
writing  should  know  in  order  to  be  of  most  assistance 
to  her  learners.  These  facts  also  reveal  the  kind  and 
amount  of  direction  which  the  learners  of  this  subject 
should  have  to  make  their  progress  in  learning  most 
economical  and  efficient. 

3.  KIND  OF  DIRECTION  THAT  LEARNERS  OF  TYPE¬ 
WRITING  NEED 

The  kind  of  help  that  learners  of  typewriting  should 
be  given  by  teachers  may  be  summarily  stated  as  fol¬ 
lows:  (1)  They  should  be  shown  how  to  proceed  in 
order  to  master  in  the  most  direct  way  every  problem 
which  this  task  of  learning  presents.  This  will  insure 
the  formation  of  all  habits  to  be  acquired.  (2)  Teachers 
should  also  arrange  the  practice  in  such  a  way  that 
these  necessary  habits  are  acquired  in  the  correct  psy¬ 
chological  order,  and  formed  and  fixed  in  the  most 
direct  and  effective  way,  including  the  giving  of  direc¬ 
tions  for  developing  correct  technique  and  for  discov¬ 
ering  the  most  skillful  methods  of  work  at  each  level 
of  advancement.  To  be  of  most  assistance  to  his 
learners  a  teacher  of  typewriting  should  know  the  par¬ 
ticular  habits  that  must  be  formed  as  skill  is  acquired, 
the  order  in  which  these  habits  are  acquired  and  how 
they  may  best  be  improved  and  finally  fixed.  Data 
and  suggestions  for  this  type  of  direction  are  given  in 
Chapters  IX,  X,  and  XI.  Additional  suggestions  for 
developing  correct  technique  and  for  acquiring  the  most 
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economical  methods  of  work  at  each  level  of  advance¬ 
ment  will  be  given  in  sections  four  and  five  below. 

(3)  Teachers  should  give  directions  also  which  will 
aid  learners  in  originating  new  and  more  successful 
methods  of  work,  in  improving  these  necessary  habits 
when  formed,  and  for  strengthening  and  fixing  these 
habits  when  originated.  Data  which  will  enable 
teachers  to  give  this  type  of  direction  are  given  in 
Chapter  XII  and  m  the  chapters  which  discuss  the 
factors  that  condition  the  rate  and  limits  of  improve¬ 
ment  in  learning  to  typewrite.  A  teacher  of  type¬ 
writing  should  know  all  the  conditions  which  affect  in  a 
helpful  or  a  hurtful  way  the  learner’s  rate  of  gain  and 
the  factors  which  control  the  amount  of  improvement 
which  he  will  be  able  to  make.  He  should  know  not 
only  what  these  factors  and  conditions  are  but  their 
relative  importance  and  the  exact  ways  in  which 
they  facilitate  or  hamper  the  learner’s  progress. 

(4)  Learners  also  need  help  to  enable  them  to  avoid 
and  eliminate  the  normal  tendencies  to  error  described 
in  Chapter  XIV.  The  teacher  must  as  far  as  possible 
remove  all  difficulties  which  the  task  of  learning 
normally  presents,  giving  specific  help  for  the  solution 
of  those  chat  it  is  impossible  to  remove  from  the 
learner’s  path.  To  give  the  right  sort  of  direction  to 
learners,  a  teacher  must  know  the  cause  of  each  type 
of  error  made,  at  what  stage  of  advancement  it  tends 
most  strongly  to  appear,  and  keep  an  accurate  record 
of  the  kind  and  number  of  mistakes  which  lus  learners 
are  making,  so  that  they  may  be  given  the  kind  of  help 
th  ey  need  to  make  a  right  adiustment  to  these  tend¬ 
encies  to  error. 

(5)  Learners  must  also  be  given  help  which  will 
enable  them  to  avoid  and  overcome  the  special  diffi¬ 
culties  described  in  Chapter  XV.  The  teacher  should 
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know  not  only  what  these  difficulties  are,  the  stages 
of  advancement  where  they  naturally  tend  to  occur, 
but  how  each  type  of  difficulty  may  be  most  success¬ 
fully  overcome. 

(6)  Teachers  should  standardize  the  objective  con¬ 
ditions  which  influence  the  rate  and  limits  of  improve¬ 
ment  in  learning  to  typewrite  and  adjust  their  assign¬ 
ments  to  the  physiological  condition  of  their  learners, 
helping  them  to  make  a  right  adaptation  to  all  other 
factors  which  condition  the  rate  and  limits  of  their 
improvement  (See  Chapter  XVI).  They  should  know 
the  various  factors  which  affect  in  a  helpful  or  hurtful 
way  the  doing  of  the  specific  things  which  all  learners 
must  do  to  succeed  in  this  type  of  learning;  then  give 
them  the  type  of  help  they  need. 

(7)  A  teacher  must  also  discover  the  true  sources 
of  improvement  and  make  it  easier  for  his  learners 
to  identify  these  sources  of  gain.  (Compare  section  3 
of  Chapter  XV.)  The  importance  of  giving  this  type 
of  help  and  the  ways  in  which  this  more  ready  recogni¬ 
tion  of  the  true  sources  of  improvement  helps  a  learner 
to  increase  his  skill  have  already  been  pointed  out  in 
Chapters  XV  and  XVI. 

(8)  It  is  also  necessary  for  teachers  to  arrange  con¬ 
ditions  so  that  greater  pleasure  will  be  attached  to 
each  of  these  sources  of  improvement  and  to  all  correct 
responses,  and  a  feeling  of  annoyance  or  displeasure 
linked  to  the  responses  and  methods  that  do  not 
succeed  in  getting  the  learner  ahead.  This  may  best 
be  done  by  making  the  identification  of  all  true  sources 
of  improvement  easier  for  the  learners  and  by  making 
them  feel  more  keenly  that  such  progress  is  of  practical 
value  for  them. 

(9)  A  teacher  of  typewriting  must  also  provide 
artificial  incentives  to  effort  in  the  later  stages  of 
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practice  where  old  and  successful  methods  of  work 
must  he  outgrown.  Such  incentives  are  especially 
needed  at  the  critical  stages  in  the  practice  where 
letter  and  word  habits  are  being  finally  fixed.  The 
need  for  this  type  of  direction  and  the  particular  role 
which  such  incentives  play  in  learning  to  typewrite 
were  discussed  in  Chapters  XV  and  XVI. 

(10)  The  practice  and  work  of  learners  must  also 
be  arranged  in  such  a  way  that  the  laws  which  control 
the  formation  and  fixing  of  habits  will  not  he  violated 
hut  fully  utilized.  Learning  to  use  a  typewriter  skill¬ 
fully  is  a  matter  of  forming  certain  specific  habits, 
as  we  have  seen.  A  teacher  of  this  subject  must  there¬ 
fore  have  a  practical  knowledge  of  the  laws  which 
govern  the  acquisition  and  fixing  of  habits  as  such. 
The  need  for  this  type  of  direction  and  definite  help 
on  this  point  is  given  in  Chapter  XIX  below. 

(n)  A  teacher  must  also  arouse  and  plan  to  utilize 
the  learner’s  will  to  learn:  (a)  By  creating  and  cultivat¬ 
ing  a  correct  attitude  towards  the  task  of  learning 
taken  as  a  whole;  (b)  by  developing  a  correct  and 
wholesome  attitude  in  his  learners  towards  their  own 
success;  (c)  by  making  Ins  learners  believe  that  they 
really  can  and  should  make  further  improvement; 
and  (d)  by  increasing  their  interest  in  improvement 
as  such.  The  need  for  this  type  of  direction  and  the 
exact  role  which  such  interest  in  improvement  plavs 
in  bringing  it  about  will  be  described  in  detail  in 
Chapter  XX. 

(12)  Since  the  will  to  improve  can  be  aroused  only 
by  keeping  the  learners  succeeding  and  demonstrating 
by  actual  measurements  the  fact  of  their  success, 
teachers  of  typewriting  must  measure  the  progress  that 
their  learners  are  making  in  each  of  the  necessary 
sources  of  advancement,  and  show  by  the  use  of  reliable 
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standards  and  norms  how  much  improvement  they 
should  make.  The  kind  of  measurements  that  should 
be  made  was  described  in  Chapter  XVII.  Suggestions 
for  the  construction  of  real  learning  tests,  and  for  the 
use  which  may  be  made  of  such  tests  to  stimulate 
learners  to  greater  effort,  are  given  in  Chapters  XVII 
and  XXI.  A  teacher,  to  be  most  helpful,  must  know 
the  amount  of  progress  which  his  learners  are  making 
in  each  of  the  sources  of  improvement,  also  the  amount 
of  gain  that  may  reasonably  be  expected  at  different 
stages  of  advancement.  Without  this  information  and 
a  reliable  method  for  obtaining  it  a  teacher  cannot 
interest  his  learners  in  their  own  advancement  or  give 
them  the  kind  of  help  that  they  need  to  make  their 
progress  most  rapid  and  continuous. 

(13)  A  teacher  may  also  be  helpful  in  the  matter  of 
selecting  learners  for  the  subject  which  he  teaches. 
This  type  of  direction  is  discussed  in  Chapters  XXII 
and  XXIII. 

4.  AIDS  FOR  DEVELOPING  THE  NECESSARY  HABITS 
AND  CORRECT  TECHNIQUE 

Guidance  for  developing  right  methods  of  work  in¬ 
volves  a  type  of  direction  which  insures  the  develop¬ 
ment  of  correct  technique  for  every  phase  of  the  work. 
The  facts  which  make  such  direction  possible  must  come 
from  a  scientific  analysis  of  the  learning  process, 
checked  up  by  the  experience  of  both  teachers  and 
learners.  This  will  reveal  what  the  learners  must  do, 
as  well  as  show  the  most  natural  order  of  acquiring 
each  set  of  habits  to  be  developed.  It  will  also  reveal 
the  factors  and  conditions  which  normally  retard  the 
formation  and  fixing  of  the  habits  to  be  established. 

The  development  of  these  necessary  habits  in  type¬ 
writing  can  best  be  secured  by  determining  and  using 
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the  correct  position  at  the  machine,  by  developing  the 
most  effective  way  of  learning  the  keyboard,  by  ascer¬ 
taining  and  using  the  correct  method  of  locating,  strik¬ 
ing  and  releasing  the  keys,  leading  to  a  steadiness , 
rapidity  and  accuracy  of  control  over  the  individual 
letter-making  movements  which  includes  both  an  ele¬ 
ment  of  muscular  control  over  the  linger  location  of  the 
keys  (governing  the  direction,  strength,  and  regularity 
of  the  letter-making  movements)  and  a  mental  control 
over  the  task  of  initiating  and  controlling  the  sequence 
of  the  letter-making  movements. 

In  the  formation  and  fixing  of  these  necessary  habits, 
the  use  of  correct  technique  should  always  be  approved 
and  commended  by  the  teacher;  wrong  responses  and 
incorrect  methods  of  work  should  be  promptly  criti¬ 
cised  and  amended  so  that  the  learners  will  become 
more  pleased  when  they  use  correct  technique  and  dis¬ 
pleased  by  every  wrong  response  that  they  make.  This 
will  utilize  the  law  of  effect  in  the  establishment  of  the 
habits  to  be  formed. 

I  he  factors  that  give  steadiness  and  accuracy  to 
this  control  over  the  keyboard  and  over  the  initiation 
and  control  over  the  individual  letter-making  move¬ 
ments  are  the  following:  (i)  Correct  technique,  i.e., 
making  all  letter-making  movements  in  the  most  direct 
and  economical  way,  and  always  in  exactly  the  same 
manner;  (2)  correct  position  at  the  machine,  and  of 
the  fingers  and  hands  while  writing.  This  must  be 
religiously  observed  in  all  practice,  because  it  facili¬ 
tates  not  only  the  learner’s  control  over  the  keyboard 
but  the  steadiness  of  his  control  over  the  sequence  of 
the  individual  letter-making  movements  for  reasons 
pointed  out  in  section  4  (6)  of  Chapter  XII  and  in 
Chapter  XIX.  (3)  The  way  in  which  the  letter-making 
movements  are  made,  is  also  an  important  factor.  It 
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is  the  privilege  and  duty  of  teachers  of  typewriting  to 
utilize  the  principle  of  rhythm  almost  from  the  begin¬ 
ning  of  practice  as  a  means  of  facilitating  the  learner’s 
control  over  the  initiation  and  guidance  of  the  letter¬ 
making  movements.  Rhythm  increases  the  ease  with 
which  the  individual  letter-making  movements  can  be 
elicited  and  controlled,  not  only  with  reference  to  their 
direction ,  but  to  their  intensity  and  place  in  the  series 
of  movements  to  be  made.  To  facilitate  this  phase  of 
a  learner’s  task  rhythm  records1  have  been  devised  and 
extensively  used.  These  require  students  to  write  to 
music  or  to  make  each  stroke  on  the  machine  at  a 
uniform  rate.  This  gives  control  over  the  intensity  or 
evenness  of  the  movements,  and  over  the  timing  of  the 
individual  strokes,  increasing  the  accuracy  and  steadi¬ 
ness  of  control  over  two  of  the  most  important  tasks 
involved  in  typing.  It  also  decreases  fatigue  and 
makes  the  written  copy  more  uniform  and  accurate. 
The  written  copy  of  an  expert  typist  is  as  uniform  and 
pleasing  to  the  eye  as  the  best  of  print. 

5.  AIDS  FOR  DEVELOPING  HIGHER  METHODS  OF 

CONTROL 

No  point  in  the  development  of  correct  technique 
or  right  methods  of  work,  is  more  important  for 
teachers  to  understand  than  the  order  in  which  type¬ 
writing  habits  are  acquired.  They  should  understand 
the  marked  differences  which  exist,  at  different  levels 
of  skill,  in  a  learner’s  ability  to  control  his  lingers  and 
hands  in  locating  the  keys  and  in  initiating  and  con¬ 
trolling  the  sequence  of  the  individual  letter-making 
movements.  Not  only  should  a  teacher  know  the  kind 

1  Rupert  P.  SoRelle,  Rhythm  Records  for  Typing ,  The 
Gregg  Publishing  Company,  New  York  City. 
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of  control  that  his  learners  actually  employ  at  the 
letter,  word,  and  expert  stages  of  skdl,  he  should  see 
that  the  right  sort  of  help  is  given  at  each  of  these 
stages  to  develop  the  most  efficient  method  of  control 
that  will  be  used  when  the  learner  becomes  an  expert, 
and  to  develop  this  highest  method  of  control  in  the 
most  direct  and  skillful  way. 

All  exercises  and  instructions  should  be  planned,  in 
the  earlier  stages  of  practice,  so  that  learners  will 
attend  to  the  kinaesthetic  1  sensations  which  the 
correct  finger  movements  produce.  This  “feel”  of 
the  letter-making  movements  should  be  attended  to 
for  each  successive  movement,  and  the  movement 
attentively  followed  throughout  its  entire  course, 
including  attention  to  the  sensation  aroused  by  touch¬ 
ing  the  key  when  it  is  struck  on  the  machine.  This 
should  be  insisted  on  because  these  sensations  aid 
greatly  in  obtaining  correct  finger  control,  and  because 
any  habit  is  more  quickly  and  surely  mechanized 
when  practiced  with  attention  sharply  focused  on  the 
process,  than  it  is  if  the  response  is  made  without  such 
focalized  attention.  (Compare  section  4  (2)  and  (6) 
of  Chapter  XII.) 

i  he  order  of  the  movements  in  the  letter  association 
stage  is  controlled,  in  touch  writing,  by  keeping  the 
eyes  sharply  focused  on  the  individual  letters  in  the 
copy,  the  attention  fluctuating  back  and  forth  between 
the  “motor-tactual  feel”  of  the  letter-making  move¬ 
ment  and  this  visual  following  of  the  letters  in  the 
copy.  1  his  focusing  of  attention  upon  each  letter  in 
the  copy  as  written  is  required  in  this  stage  to  initiate 
the  individual  letter-making  movements.  The  finger 
movements  are,  in  turn,  guided  to  their  destination 

‘The  awareness  or  consciousness  aroused  by  the  various 
letter-making  movements  that  are  made  in  typing. 
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by  attending  sharply  to  the  kinaesthetic  and  pressure 
sensations  which  the  movements  and  the  touching 
of  the  separate  keys  produce.  As  was  shown  in 
section  4  (6)  of  Chapter  XII  these  sensations  play  an 
important  role  from  the  very  beginning  of  practice 
in  controlling  the  direction  and  the  initiation  and 
sequence  of  the  individual  letter-making  movements. 
It  may,  therefore,  be  said  that  no  teacher  of  tvpe- 
writing  does  his  full  duty  by  his  pupils  unless  he  gives 
them,  in  this  letter  association  stage,  this  type  of 
guidance.  It  is  needed  to  enable  learners  to  improve 
at  the  most  rapid  rate  in  learning  this  feat.  It  also 
lays  a  proper  foundation  for  the  higher  type  of  control 
that  is  used  in  later  stages  of  skill. 

In  the  syllable  and  word  association  stage,  enough 
attention  must  still  be  given  to  these  individual 
letter-making  movements  to  make  them  successfully 
and  to  control  them  as  to  sequence.  The  separate 
movements  can  in  this  stage  be  directed  as  to  reach 
and  direction  (linger  control)  almost  unconsciously, 
but  as  this  finger  control  becomes  more  proficient, 
the  problem  of  controlling  the  order  of  these  letter¬ 
making  movements  becomes  increasingly  difficult. 
All  learners  need  special  help  to  meet  successfully 
the  situation  which  this  difficulty  presents.  They 
need  direction  at  this  stage  of  advancement,  as  we 
have  repeatedly  pointed  out,  so  they  will  not  try  to 
write  faster  than  the  sequence  of  the  letter-making 
movements  can  be  controlled.  They  must  be  urged 
to  give  enough  attention  to  the  letter-making  move¬ 
ments  to  control  successfully  the  order  of  these  move¬ 
ments  in  the  series.  They  need  to  be  specially  cautioned 
to  attend  carefully,  at  this  stage  of  advancement,  to 
the  mental  ordering  of  these  letter-making  movements 
and  urged  to  guard  against  the  making  ol  certain 
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kinds  of  mistakes  which  we  have  already  described 
in  Chapter  XIV.  They  may  be  assisted  bv  calling 
attention  to  the  importance  of  making  the  individual 
movements  uniform  both  as  to  intensity  and  time. 
This  is  best  accomplished  by  rhythm  drills  and  by  a 
wise  selection  of  the  exercises  which  they  write.  It 
cannot  he  too  strongly  urged  that  learners  need  a 
specific  kind  of  help  at  the  stages  of  advancement 
where  letter  habits  are  being  fixed  to  enable  them  to 
control  the  succession  of  the  particular  letter-making 
movements  to  be  made. 

In  the  next  stage  of  advancement  (phrase  or  expert 
stage)  a  still  higher  type  of  control  is  being  developed 
and  used  both  for  the  fingers  and  for  controlling  the 
sequence  of  the  letter-making  movements.  Here 
much  can  be  done  by  teachers  who  know  the  diffi¬ 
culties  which  the  development  of  this  highest  type 
of  control  presents.  Learners  at  this  highest  level  of 
control  should  be  urged  to  watch  carefully  for  difficult 
combinations  of  letters  and  difficult  words  in  the  copy 
and  be  told  that  they  should  give  their  major  attention 
to  these  difficult  words  so  they  may  be  correctly 
handled  without  destroying  their  orientation  on  the 
keyboard  or  interrupting  the  even  How  of  the  letter¬ 
making  movements.  As  this  new  type  of  “group” 
control  over  the  reach  and  sequence  of  the  individual 
letter-making  movements  is  being  developed,  learners 
should  he  cautioned  about  the  importance  of  making 
all  these  movements  uniform,  not  only  in  time  but  to 
give  special  attention  to  the  intensity  of  the  stroke. 
Such  evenness  of  stroke,  in  time  and  intensity,  prevents 
the  slurring  of  individual  keys,  insures  the  proper 
spacing  between  letters  and  words,  prevents  the 
omission  of  letters  and  space  bar  strokes,  and  assists 
in  many  ways  in  initiating  the  individual  letter- 
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making  movements  and  controlling  them  both  as  to 
direction  and  sequence  in  the  series. 

But  here,  as  at  the  preceding  level,  great  care  should 
be  exercised  by  teachers,  to  see  not  only  that  the 
control  is  adequate  and  the  technique  and  writing 
correct,  but  that  the  learners  are  urging  themselves 
on  with  sufficient  effort  to  invent  new  and  more 
economical  methods  of  work  as  rapidly  as  their 
mastery  over  details  will  permit.  As  repeatedly 
pointed  out  in  preceding  chapters  and  sections  of  this 
book,  there  is  a  strong  and  natural  tendency  for  old 
habits  of  work  and  less  efficient  methods  of  control 
to  persist  and  to  perpetuate  themselves  as  habits; 
there  is  also  a  tendency  for  learners  to  make  a  “negative 
adaptation”  to  the  task  of  learning  taken  as  a  whole. 
These  tendencies  are  so  strong  at  the  letter  and  word 
association  level  of  skill  that  a  learner's  progress  is 
likely  to  be  permanently  arrested  on  a  plane  of 
efficiency  far  below  that  which  would  have  been 
attained  if  a  better  adaptation  had  been  made  to 
these  sources  of  arrest. 

QUESTIONS  AND  EXERCISES 

A  teacher’s  first  problem  is  to  ascertain  what  can  and 
should  be  done  to  direct  his  learners  in  the  most  efficient 
way.  His  second  problem  is  to  find  a  way  of  giving  this 
needed  help.  The  aim  of  this  and  the  following  chapters  is 
to  give  teachers  concrete  help  on  the  latter  points. 

1.  Why  is  it  necessary  or  helpful  to  give  all  learners  expert 
direction  ? 

2.  Why  are  we  unable  to  give  to  learners  the  exact  kind 
and  amount  of  help  they  need  to  make  their  progress  most 
rapid  and  continuous? 

3.  What  is  the  best  way  for  a  teacher  to  get  the  facts  he 
needs  to  give  bis  pupils  the  most  helpful  direction?  What 
is  the  true  basis  for  efficient  direction  of  learners  in  any  field? 
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4.  What  specific  things  can  a  teacher  of  typewriting  do  to 
give  his  learners  the  kind  of  help  they  need?  (See  section  3.) 

3.  List  the  things  that  a  teacher  of  some  other  subject 
could  do  to  give  his  pupils  the  help  they  need  to  make  their 
progress  more  economical  and  efficient. 

6.  What  specific  help  can  be  given  to  learners  for  devel¬ 
oping  the  necessary  habits  and  correct  technique  for  each 
phase  of  the  work?  What  sort  of  knowledge  is  required  to 
give  the  needed  help  on  each  of  these  points? 

7.  Why  is  it  necessary  for  a  learner  to  develop  more 
economical  methods  of  work  and  control  as  the  learning 
proceeds?  What  specific  help  should  a  teacher  of  typewriting 
give  to  his  learners  to  aid  them  in  developing  these  higher- 
order  habits?  (See  section  5.) 

8.  Two  things  are  important  in  developing  these  higher 
methods  of  control  and  work:  (1)  Fixing  the  elemental 
habits  to  be  acquired;  (2)  leaving  them  behind  by  originat¬ 
ing  and  using  a  higher  method  of  work.  How  can  help  on 
each  of  these  necessary  steps  be  given  to  learners  of  type¬ 
writing? 

9.  Discuss  the  importance  of  the  following:  (a)  thor¬ 
oughly  fixing  the  elemental  habits,  (b)  putting  enough  effort 
into  the  work  to  forge  ahead  and  invent  new  and  more 
economical  methods  of  work  as  rapidly  as  the  mastery  over 
details  will  permit. 

10.  At  what  stages  of  skill  do  learners  of  typewriting  need 
special  help  on  both  these  points?  (See  last  paragraph  in 
the  chapter.) 


CHAPTER  XIX 

THE  ROLE  OF  HABIT  IN  LEARNING  TO 

TYPEWRITE 


Acquiring  skill  in  typewriting  is  a  matter  of  forming, 
improving  and  fixing  certain  habits  which  enable 
learners  to  control  their  fingers  and  hands  in  accurately 
locating  each  key  to  be  struck,  and  to  initiate  and  con¬ 
trol  the  sequence  of  these  letter-making  movements 
while  writing  sentences  and  words.  Many  habits  are 
formed  and  fixed  as  skill  is  acquired,  such  as  sitting  in 
a  correct  position  at  the  machine,  developing  a  certain 
method  of  reaching  the  keys,  acquiring  habits  of  cor¬ 
rect  touch  and  movement  as  regards  the  regularity, 
intensity  and  character  of  the  letter-making  move¬ 
ments,  developing  a  right  attitude  towards  the  learn¬ 
ing  and  towards  improvement  as  such.  Since  these 
and  other  necessary  habits  must  be  formed  and  fixed 
before  expert  skill  is  attained,  teachers  should  make 
sure  that  the  laws  governing  the  formation  of  habits 
are  utilized  to  the  fullest  possible  extent,  or  at  least  not 
violated.  Teachers  who  have  an  accurate  theoretical 
and  practical  knowledge  of  the  laws  of  habit  formation 
will,  of  course,  be  able  to  direct  their  learners  more 
efficiently  than  those  who  are  ignorant  of  the  operation 
of  these  important  human  laws. 

The  importance  of  the  various  laws  of  learning  and 
how  they  function  in  learning  to  typewrite  has  already 
been  fully  discussed  in  Chapters  III,  IV,  V,  VI  and 
XII.  The  laws  which  control  the  formation  and  fixing 
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of  habits  in  general  should,  however,  he  more  specifi¬ 
cally  discussed.  For  example,  it  will  be  helpful  for 
teachers  to  see  more  clearly  than  appears  from  any 
previous  discussion:  (1)  just  what  a  habit  really  is;  (2) 
why  correct  and  useful  habits  must  be  formed,  or  the 
advantages  and  disadvantages  of  habit;  (3)  why  no 
mistakes  or  exceptions  should  ever  be  allowed  to  occur; 
and  lastly,  (4)  the  more  important  aids  to  the  formation 
and  fixing  of  desirable  habits. 

I.  WHAT  A  HABIT  REALLY  IS 

A  habit  may  be  roughly  defined  as  the  tendency  to 
act  time  after  time  in  the  same  way.  James  pointed 
out  that  the  law  of  habit  operates  throughout  the  known 
universe.  It  is  a  habit  of  the  earth  to  revolve  on  its 
axis  once  every  twenty-four  hours  and  to  encircle  the 
sun  once  every  year.  A  piece  of  paper  once  folded 
tends  thereafter  to  crease  in  the  same  place.  This 
holds  true  of  our  clothing.  An  old  pair  of  shoes  has 
taken  on  habits  which  lit  them  more  comfortably  to 
our  feet.  1  hese  are  examples  of  the  law  of  habit  in 
the  physical  world. 

But  livi  ng  matter  is  still  more  susceptible  to  the  law 
of  habit.  If  you  assume  a  stooping  posture  for  several 
weeks  or  months,  this  method  of  standing  and  walking 
gets  itself  fixed  as  a  permanent  mode  of  response 
because  it  has  become  habitual.  In  like  manner  one 
may  tram  himself  to  be  cordial  and  friendly  towards 
every  person  he  meets,  or  always  to  wash  his  hands 
before  he  does  his  face.  These  are  examples  of  the 
operation  of  habit  in  living  things.  But  there  is  one 
particular  form  of  living  tissue  that  is  more  susceptible 
to  habit  than  anything  else  in  the  world;  this  is  nerve 
tissue.  Nerve  cells  are  highly  sensitive  to  stimuli  of 
every  sort;  they  are  more  easily  modified  than  any 
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other  substance  in  the  world  and  have  the  power  of 
conducting  impressions  set  up  in  themselves  to  cells 
located  in  other  parts  of  the  nervous  system  or  body. 
The  nerve  cells  in  the  sense  organs  of  the  skin,  for 
example,  are  impressed  by  stimulations  from  the  ex¬ 
ternal  world.  A  nervous  impulse  so  generated  is  con¬ 
ducted  over  long  nerve  fibers,  through  the  spinal  cord 
to  the  brain,  where  it  is  received  by  sensory  neurones, 
whose  activity  gives  rise  to  a  sensation.  From  here  it 
is  carried  over  association  neurones  in  the  brain  to 
motor  neurones,  from  whence  it  passes  down  the  cord 
again  to  some  set  of  muscles  which  produce  a  move¬ 
ment.  All  the  neurones  over  which  this  nerve  impulse 
passes  are,  of  course,  modified  by  the  stimulus.  But 
this  is  not  all.  The  nerve  impulse  leaves  an  impression 
upon  the  various  cells  composing  the  neural  arc  over 
which  the  nerve  current  passes.  This  modifies  them 
in  such  a  way  that  when  the  first  neurone  in  the  chain 
is  excited  again,  the  nerve  current  tends  to  take  the 
same  pathway  and  to  end  in  the  same  movement. 

It  should  be  emphasized  that  the  normal  result  of 
every  nervous  impulse  is  some  muscular  response.  That 
is  to  say,  every  nerve  current  once  started  seeks  an 
outlet  in  movement.  Such  a  movement  may  be 
started  by  stimulation  of  a  sense  organ  or  by  an  idea 
or  purpose.  In  the  latter  case  it  starts  in  the  asso¬ 
ciation  areas  of  the  brain  without  stimulation  from  a 
sense  organ.  But  no  matter  where  or  how  the  nerve 
impulse  starts  it  seeks  a  way  out  and  alzvays  prefers 
pathiuays  which  have  already  been  traversed. 

It  therefore  becomes  clear  that  all  animals  and 
human  beings  are  forming  habits  from  the  first  days 
of  their  life.  Habits  of  responding  in  certain  ways  to 
the  stimuli  which  affect  them,  develop  whether  they 
wish  to  acquire  them  or  not.  We  are  continuously 
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developing  various  habits  of  action  and  thought  and 
soon  become  mere  “bundles  of  habits’’  which  deter¬ 
mine  the  reactions  we  are  able  and  likely  to  make  in 
response  to  specific  situations  and  stimuli.  This  is 
illustrated  by  practically  everything  that  we  do.  If  I 
present  a  list  of  words  such  as  white,  up,  and  good,  and 
ask  you  to  write  down  the  first  word  that  comes  to 
your  mind  as  you  read  them,  most  readers  will  write 
black,  down  and  bad  in  response  to  such  a  request, 
because  of  their  mental  habits.  But  not  only  are  our 
mental  responses  determined  by  the  habits  which  we 
have  inherited  or  acquired;  a  typist's  fingers,  for  ex¬ 
ample,  are  able  to  find  the  correct  keys  in  typing  or 
to  make  the  correct  reach  for  each  separate  letter¬ 
making  movement  in  writing  each  particular  word,  no 
matter  in  what  order  these  letters  come,  because  of 
the  habits  of  response  that  have  been  established  by 
previous  practice.  He  is  able  to  avoid  all  mistakes  in 
typing,  if  he  is  one  hundred  per  cent  accurate,  because 
of  the  finger  habits  and  habits  of  mental  control  which 
he  h  as  acquired. 

Since  the  problem  of  acquiring  skill  in  typing  is  at 
bottom  a  matter  of  forming  certain  specific  habits 
which  enable  a  typist  to  manipulate  the  machine  cor¬ 
rectly  in  writing,  and  to  control  the  process  of  initiating 
and  properly  directing  the  sequence  of  the  individual 
letter-making  movements  involved  in  such  writing,  it 
appears  how  important  it  is  to  form  the  exact  habits 
which  produce  the  skill,  and  to  arrange  the  practice  in 
such  a  way  as  will  insure  that  these  necessary  habits 
are  formed  in  the  most  direct  and  economical  way. 
All  variations  from  the  correct  procedure,  any  error  in 
position,  technique,  attitude  or  in  any  necessary  mental 
or  finger  response,  tends  to  perpetuate  itself  by  each 
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repetition,  and  makes  it  more  difficult  for  the  correct 
response  to  be  made  in  t lie  future. 

2.  PRINCIPLES  WHICH  AID  IN  THE  FORMATION  AND 
FIXING  OF  HABITS  . 

In  acquiring  these  necessary  habits,  there  are  several 
principles  that  have  been  deduced  from  the  facts  of 
nervous  action  and  the  science  of  physiology  which  are 
important  for  teachers  and  learners  of  typewriting  to 
know.  If  these  laws  are  obeyed  the  process  of  forming 
and  fixing  these  necessary  habits  will  be  greatly  facili¬ 
tated;  if  the  laws  are  violated  because  of  ignorance  or 
neglect  the  rate  of  learning  will  be  retarded. 

(i)  Making  the  Right  Start 

The  first  one  of  these  principles  is  that  we  must 
guard  very  carefully  all  pathways  leading  to  the  brain. 
Nerve  tissue  is  very  impressible,  as  has  already  been 
shown.  Everything  that  touches  it  leaves  an  inerad¬ 
icable  trace.  Teachers  can  control  the  formation  of 
correct  habits  only  by  observing  great  caution  in  the 
selection  of  the  things  that  impress  their  learners  and 
in  securing  correct  responses  and  technique  from  the 
start.  Many  unfortunate,  wasteful,  and  wrong  habits 
arise  from  the  neglect  of  this  principle.  Harold  Smith, 
in  his  Seven  Speed  Secrets  of  Expert  Typing,  writes: 
“If  you  start  wrong  you  limit  yourself  and  your  earn¬ 
ing  power;  if  you  ever  learn  the  correct  way  you  must 
take  time  to  unlearn  the  wrong  way,  and  then  learn 
over.  This  unlearning  and  relearning  is  a  most  dis¬ 
agreeable  and  disheartening  task.  Not  until  one  is 
faced  with  the  evil  effects  of  doing  a  thing  in  the 
wrong  way  can  he  fully  appreciate  the  reason  for  learn¬ 
ing  correctly  the  first  time.  This  is  not  a  sermon  on 
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an  unknown  subject;  it  is  a  cold  statement  ot  fact. 
It  pays  to  start  right.” 

Nerve  pathways  should,  therefore,  be  closely  guarded 
with  respect  to  z chat  enters.  They  should  also  be 
guarded  with  respect  to  the  way  things  enter.  Correct 
technique  with  regard  to  each  detail  of  a  learner's 
task,  position  at  the  machine,  correct  position  and  use 
of  the  fingers  and  hands,  the  most  direct  and  economical 
method  of  learning  to  locate  all  keys  with  the  fingers 
by  the  feel  of  the  movements  required  to  make  them 
and  by  the  sensations  aroused  from  touching  the 
correct  key,  the  best  way  of  moving  back  the  carriage 
at  the  end  of  a  line  1 — all  these  should  be  taught  and 
religiously  insisted  upon  from  the  very  start.  The 
teacher  and  learner  should  always  remember  that  as 
the  first  ; pathway  is  cut,  subsequent  nervous  currents 
will  be  directed. 

( 2 )  Never  Permit  an  Exception  to  Occur 

If  the  greatest  efficiency  is  to  be  achieved  in  the 
formation  and  fixing  of  typewriting  habits,  the  teacher 
and  learners  must  never  permit  an  exception  to  occur. 
Let  us  suppose  that  a  learner  of  typewriting  has 
formed  the  habit  of  striking  the  space  bar  too  lightly 
to  move  the  carriage  forward  to  make  the  necessary 
space  between  succeeding  words,  and  wishes  to  replace 
this  habit  of  “slurring  over’  this  necessary  response, 
by  the  habit  of  striking  the  space  bar  hard  enough 

1  Wells  has  shown  that  some  typists  have  acquired  a 
method  ot  returning  the  carriage  which  results  in  a  decrease 
of  some  three  per  cent  in  total  typewriting  speed,  not  to 
mention  the  additional  muscular  strain  put  upon  the  arm 
when  such  waste  motions  are  made.  See  F.  L.  Wells,  “On 
Psycho-Motor  Mechanisms  in  Typewriting,”  American  Jour¬ 
nal  of  Psychology,  1916,  Vol.  XXVII,  p.  51. 
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each  time  a  word  has  been  completed  to  make  the 
carriage  move  forward.  If  the  habit  of  slurring  this 
particular  movement  has  become  deeply  rooted  by 
the  wrong  practice,  the  learner  has  worn  a  pathway 
in  the  brain  to  a  considerable  depth,  represented  in 
the  following  diagram  by  the  line  S  B  Ri.  But  in  an 
earlier  stage  of  writing  the  learner  made  the  movement 
for  striking  the  space  bar  correctly  when  he  had 
finished  writing  each  word.  This  means  that  he  has 
also  worn  another  pathway  S  B  R  to  a  considerable 
depth.  By  more  careful  practice,  with  attention 
carefully  enough  directed  to  avoid  this  mistake,  the 
correct  pathway,  S  B  R,  may 

be  sufficiently  strenghtened  by  R 

the  correct  practice  to  draw 
the  nerve  impulse  in  the  right  g  g 

direction.  The  learner’s  task 
is  to  deepen  this  desirable 
pathway  to  a  point  where  the 
nervous  current  will  flow  into 
it  instead  of  into  the  wrong  pathway  produced  by  re¬ 
peating  the  incorrect  responses  that  have  been  allowed 
to  creep  into  the  practice.  But  even  after  the  correct 
pathway  has  been  sufficiently  strengthened  to  control 
the  direction  of  the  nervous  impulse,  the  wrong  pathway 
S  B  Ri  is  still  open  and  will  at  the  slightest  provocation 
attract  the  nervous  current  in  this  direction.  Now 
suppose  that  after  you  have  regained  your  control  over 
this  particular  response,  you  allow  the  same  mistake  to 
recur  and  so  allow  the  nervous  current  to  travel  again 
over  the  wrong  pathway  to  S  B  Ri.  One  such  unfortu¬ 
nate  exception  breaks  down  the  bridge  which  you  have 
constructed  from  B  to  S  B  R  and  allows  the  nerve 
current  to  travel  again  in  the  wrong  direction  and  so 
to  produce  the  wrong  response. 
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But  this  is  not  the  only  result  of  the  exception. 
The  nervous  current  as  it  travels  over  this  wrong 
pathway  naturally  cuts  it  deeper  each  time  it  takes 
this  course,  so  that  the  next  time  an  opportunity 
presents  itself  for  making  this  wrong  response,  the 
nerve  impulse  seeks  the  wrong  channel  with  much 
greater  readiness  than  it  did  before,  making  this 
wrong  tendency  more  difficult  to  overcome  because 
more  effort  and  conscious  direction  is  required  to  pre¬ 
vent  the  mistake.  Some  one  has  likened  the  effect  of 
such  exceptions  in  the  formation  of  habits  to  the 
result  produced  when  one  drops  a  ball  of  yarn  that 
is  partially  wound.  By  a  single  slip  more  yarn  is 
undone  than  can  be  rewound  by  a  score  of  new 
windings. 

(j)  Always  Aim  at  Accuracy  and  Correct  Technique 

One  of  the  surest  ways  to  prevent  such  exceptions 
in  the  fixing  of  correct  responses  is  to  go  slowly  at 
first  and  to  insist  upon  accuracy  and  correct  technique 
from  the  start  and  throughout  the  practice.  This  is 
an  important  principle  in  the  formation  of  habits 
whose  significance  has  already  been  pointed  out  in  pre¬ 
ceding  chapters.  If  while  learning  the  keyboard,  for 
example,  you  carelessly  use  a  wrong  finger  to  strike  a 
certain  key,  you  are  sure  to  have  trouble  ever  after¬ 
ward  in  using  the  right  finger  on  that  key.  You  may 
establish  the  correct  habit  ever  so  well,  but  there  will 
be  times  in  the  writing  of  difficult  combinations  of 
letters  when  the  wrong  finger  will  be  used  on  that  key. 
A  mistake  may  even  be  made  in  the  writing  because 
of  such  a  wrong  habit  formed  in  the  earlier  practice. 
In  the  early  stages  of  learning ,  at  the  beginning  of  every 
period  of  practice,  and  when  learners  are  fatigued  or  not 
in  the  best  physical  condition,  they  should  be  especially 
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cautioned,  therefore,  to  go  slowly  enough  to  make  all  their 
responses  correct,  for  the  reasons  pointed  out  in  the 
preceding  paragraph. 

In  a  word,  the  exit  of  the  nervous  current  must  be 
as  carefully  guarded  as  the  point  of  entrance,  for  this 
is  the  point  where  the  results  or  best  technique  and 
form  are  really  developed.  Teachers  should,  therefore, 
arrange  not  only  that  the  right  keys  be  struck,  but 
that  they  be  struck  in  the  most  direct  and  economical 
way.  The  path  out  should  always  be  the  shortest  and 
most  direct,  thereby  insuring  economy  of  effort. 
Nothing  can  be  invented  to  take  the  place  of  correct 
technique  and  accuracy  of  response. 

(f)  Alake  an  Emphatic  and  Determined  Start 

We  have  elsewhere  in  this  book  pointed  out  the 
importance  of  the  learner’s  determination  or  will  to 
learn.1  Mere  practice  of  a  correct  response  or  inat¬ 
tentive  use  of  correct  technique  is  not  enough  to  fix  the 
necessary  habits  in  the  most  efficient  way.  The  learner 
must  practice  with  the  intention  to  improve,  with  the 
intention  to  fix  or  to  improve  a  certain  point  in  his 
technique,  to  increase  his  accuracy  or  his  speed  in 
making  the  individual  letter-making  movements  re¬ 
quired  in  writing.  If  the  greatest  gains  are  to  be  made 
he  must  vow  to  himself  that  he  will  form  or  fix  certain 
specific  habits,  and  keep  this  resolve  ever  before  him. 
It  is,  therefore,  the  duty  of  teachers  to  see  that  all 
practice  is  carried  on  in  this  way,  so  far  as  it  is  possible 
for  them  to  influence  their  learner’s  will  to  learn. 

Another  maxim  for  the  economical  fixing  of  desirable 
habits  is  to  make  an  emphatic  start.  Some  habits  are 
fixed  by  one  or  two  performances,  asiwe  have  elsewhere 

1  See  discussion  in  next  chapter  on  “  I  he  Will  to  Learn, 
also  Chapter  XVI. 
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pointed  out.  This  occurs  when  the  stimulus  and  its 
emotional  coloring  are  so  intense  that  a  pathway  is 
made  in  the  nervous  tissue  sufficiently  marked  to 
attract  the  nerve  impulse  in  this  direction  by  the  one 
performance.  It  is  well  for  learners  to  surround  them¬ 
selves  with  every  conceivable  aid  in  order  to  make  as 
lasting  an  impression  from  the  start  as  is  possible. 
Teachers  should  make  it  easy  for  learners  to  make  the 
correct  response  and  to  use  the  correct  technique  from 
the  first,  and  difficult  not  to  perform  in  this  way. 

For  example,  if  you  desire  to  become  an  expert  typist 
and  to  learn  this  art  in  the  most  rapid  and  economical 
way,  surround  yourself  from  the  start  with  a  large 
number  of  aids  to  this  end.  Formulate  and  write  down 
the  best  reasons  you  can  think  of  as  to  why  you  should 
become  an  expert  in  this  field,  why  it  is  necessary  to 
be  accurate  from  the  start,  why  it  is  necessary  to 
develop  the  best  technique  and  to  follow  the  council 
of  a  teacher  who  is  himself  an  expert  in  this  field  and 
trying  to  direct  you  in  a  way  which  will  facilitate  to 
the  greatest  extent  your  learning  of  this  feat.  1  ell 
some  one  else  about  your  decision  and  determination 
to  master  this  subject  in  this  way.  Such  efforts  at  the 
start  will  give  to  learners  sufficient  momentum  to  pre¬ 
vent  discouragement  and  will  keep  them  from  falling 
into  wrong  habits  of  mind  and  work,  and  so  will  greatly 
facilitate  their  progress.  “For  every  day  during  which 
wrong  tendencies  are  postponed  adds  to  the  chances  of 
their  not  occurring  again”  or  at  all. 

In  the  course  of  his  long  history  man  has  discovered 
the  value  of  such  devices  and  has  developed  certain 
customs  which  make  use  of  this  principle  in  the  for¬ 
mation  of  important  habits.  When  men  decide  to 
swear  off  smoking,  they  usually  choose  the  opening  of 
a  new  year  when  many  other  new  things  are  being 
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started;  they  then  make  solemn  promises  to  them¬ 
selves,  to  each  other,  and  finally  to  their  friends,  not 
to  smoke  during  the  year.  In  religious  conversion 
where  the  individual  starts  upon  a  new  mode  of  life 
he  makes  a  public  avowal  to  this  effect-  and  often  reit¬ 
erates  it  in  public  in  the  formal  services  of  the  church. 
The  Salvation  Army  always  makes  its  latest  convert 
and  its  weaker  members  carry  and  beat  the  drum. 
Such  customs  are  mere  precautions  which  help  to 
bolster  up  the  determination  to  form  the  new  habit, 
at  a  time  when  extraordinary  effort  and  determination 
are  required  to  persist,  as  has  so  well  been  pointed 
out  by  William  James. 

In  forming  the  habits  which  constitute  typewriting 
skill,  teachers  and  learners  should,  therefore,  take 
pains  from  the  start  to  surround  their  learners  with 
as  many  aids  for  the  formation  of  these  necessary 
habits  as  is  possible.  This  will  prove  of  invaluable 
assistance  in  the  formation  and  fixing  of  the  desirable 
habits,  as  the  whole  history  of  man’s  experience  in 
the  world  abundantly  shows. 

(5)  Seize  Every  Opportunity  to  Act  Upon  Your  Res¬ 
olution  to  Succeed 

In  Chapter  I  the  true  psychological  basis  for  the 
learning  process  was  explained.  In  Chapter  II  the 
general  nature  of  this  process  was  described  and  the 
steps  that  must  be  taken  in  the  formation  of  each  new 
habit  or  mode  of  response  were  pointed  out.  In  these 
discussions  it  was  made  clear  that  no  learning  can 
possibly  take  place,  or  no  new  type  of  response  acquired 
without  a  reaction  from  the  learner  himself.  1  his 
discussion,  therefore,  makes  clear  the  importance  and 
significance  of  another  maxim  for  habit  formation; 
namely,  that  in  every  instance  of  habit  formation  the 
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learner  should  seize  every  opportunity  to  act  upon  his 
resolution  to  form  the  habits  desired. 

The  reason  that  this  aids  in  the  formation  of  desirable 
habits  will  be  understood  better  if  we  keep  in  mind 
the  fact  stated  above,  and  elaborated  in  Chapters  I 
and  II;  namely,  that  nervous  currents  once  started, 
whether  from  a  sense-organ  or  from  a  brain  center, 
always  tend  to  seek  an  outlet  in  movement.  These 
outgoing  nervous  currents  (b  c  in  Figure  1,  page  3) 
leave  an  imprint  upon  the  modifiable  nervous  tissues 
as  inevitably  as  do  the  inco?ning  impressions  (a  b  in 
Figure  1,  page  3).  It  becomes  clear,  therefore,  that 
if  you  want  your  resolves  about  becoming  an  expert 
typist,  or  about  anything  else,  to  be  of  any  service  to 
you,  you  must  act  upon  them  speedily  and  often.  “It 
is  not  the  moment  of  their  forming,  but  in  the  moment 
when  they  take  form  in  motor  effects,  that  resolves 
and  aspirations  communicate  a  new  ‘set’  to  the 
brain.”  No  habit  can  be  formed  merely  by  wishing 
or  by  a  mere  desire,  but  only  by  making  the  desired- 
response  to  the  appropriate  stimulus  and  repeating  this 
process  often  enough  to  establish  a  linkage  in  the  nervous 
system  between  the  stimulus  and  the  desired  response. 
“No  matter  how  full  a  reservoir  of  maxims  one  may 
possess,  and  no  matter  how  good  one’s  sentiments 
may  be,  if  he  has  not  taken  advantage  of  every  con¬ 
crete  opportunity  to  act  upon  his  resolution  his  char¬ 
acter  or  skill  will  remain  entirely  unaffected  for  the 
better.”  Merely  determining  to  become  an  expert 
typist  or  to  acquire  correct  technique  is  not  enough. 
These  resolves  must  be  crystalized  into  some  form  of 
action  at  the  earliest  possible  date.  The  specific  re¬ 
sponses  required  to  carry  out  the  resolve  must  be 
made.  In  fact,  no  resolve  has  really  been  completed 
until  it  has  been  acted  upon.  A  learner  may  determine 
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to  make  all  his  typing  correct,  but  he  has  not  in  reality 
completed  this  resolve  until  he  has  actually  practiced 
for  several  days  without  making  a  mistake.  This  is 
the  crucial  test  which  determines  the  strength  and 
worth  of  a  learner’s  resolves.  Teachers  of  typewriting 
should  learn  from  this  that  they  must  direct  their 
learners  in  a  way  that  will  not  permit  their  many 
valuable  resolves  to  evaporate  into  mere  feeling  or  thin 
air,  but  in  a  way  which  will  utilize  their  resolves  in 
the  business  of  originating  and  fixing  the  necessary 
habits  to  be  acquired,  and  by  a  completion  of  their 
resolve,  to  deepen  the  groove  which  the  correct  re¬ 
sponses  have  already  made,  because  the  resolve  has 
been  fully  carried  out. 

3.  THE  SIGNIFICANCE  AND  USES  OF  HABIT 

The  advantages  and  disadvantages  of  habit  are 
far  better  understood  by  teachers  and  the  average 
learner  than  are  the  principles  already  described.  It 
is  a  well  known  fact  that  the  habits  which  any  learner 
has  already  formed  facilitate  or  interfere  with  the 
acquisition  of  any  new  habits  to  be  acquired.  The 
concrete  facts  about  the  exact  character  and  amount  of 
influence  which  one’s  previous  habits  exert  in  the  case 
of  specific  instances  of  learning  are  not  known.  But 
it  is  common  knowledge  that  the  fixedness  of  certain 
habits  tends  to  make  all  of  us  move  in  ruts,  and  in 
traditional  ways  unless  we  are  continually  striving 
to  learn  new  things.1  But  the  advantages  of  habit 
far  outweigh  its  disadvantages,  and  learners  and 
teachers  should  be  keenly  aware  of  the  adjustments 
that  must  be  made  to  both  these  facts. 

1  In  a  later  work  on  Problem  Solving  Learning  the  writer 
hopes  to  work  out  and  discuss  the  full  significance  of  this 
group  of  facts. 
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Habit  helps  the  individual  to  be  consistent.  It 
makes  it  possible  for  people  to  judge  what  to  expect 
from  a  given  person  or  group.  It  helps  society  to  be 
stable,  to  incorporate  modes  of  action  conducive  to  the 
common  good.  James  called  it  the  “enormous  fly¬ 
wheel  of  society”  which  keeps  everybody  and  every¬ 
thing  in  its  proper  place.  It  also  makes  for  accuracy, 
ease,  rapidity  and  precision  in  our  various  acts  and 
responses.  The  movements  made  in  typewriting, 
and  in  piano-playing,  when  accurately  measured,  are 
found  to  copy  each  other  with  extreme  fidelity  (com¬ 
pare  drum  record  of  Miss  Carrington’s  writing,  in 
our  original  study).  It  is  such  results  that  produce 
the  marvelous  skill  of  the  expert  typist.  (Compare 
Chapter  IX,  Section  I.).  The  human  body  is  a  machine 
which  may  be  adjusted  with  a  high  degree  of  nicety 
to  its  environment,  and  habit  is  the  mechanism  which 
makes  this  adjustment  possible.  “There  is  no  more 
miserable  human  being  than  one  in  whom  nothing  is 
habitual  but  indecision,  for  whom  the  lighting  of 
every  cigar,  the  drinking  of  every  cup  of  tea,  the  time 
of  rising  and  going  to  bed  every  day,  and  the  beginning 
of  every  bit  of  work,  are  subjects  of  direct  volitional 
deliberation,  bull  half  the  time  of  such  a  man  goes  to 
the  deciding  or  regretting  of  matters  which  ought  to 
be  so  ingrained  in  him  as  practically  not  to  exist  for 
his  consciousness  at  all.” 

1  his  quotation  from  Professor  James  calls  attention 
to  the  fact  that  habitual  acts  do  not  have  to  be  con¬ 
sciously  controlled.  In  typewriting,  as  in  life,  the  more 
details  that  we  can  hand  over  to  the  effortless  custody 
of  automatism,  the  more  our  higher  powers  of  mind 
will  be  set  free  for  their  own  proper  work  in  affecting 
the  necessary  higher  types  of  control. 

These  advantages  and  disadvantages  of  habit  are 
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so  striking  and  pertinent  for  teachers  and  learners  of 
typewriting  that  a  further  word  should  be  added  on 
this  point  before  we  conclude  this  brief  description 
of  the  role  played  by  habit  in  learning  to  typewrite. 
These  advantages  or  effects  manifest,  themselves  not 
only  in  learning  but  in  everything  which  animals  and 
people  do.  They  have  been  so  clearly  stated  by 
Professor  James  that  we  can  do  no  better  than  quote 
his  words. 

After  pointing  out  some  of  the  ethical  consequences 
of  the  law  of  habit  he  says: 

“The  physiological  study  of  mental  conditions  is  thus  the 
most  powerful  ally  of  hortatory  ethics.  The  hell  to  be 
endured  hereafter,  of  which  theology  tells,  is  no  worse  than 
the  hell  we  make  for  ourselves  in  this  world  by  habitually 
fashioning  our  characters  in  the  wrong  way.  Could  the 
young  but  realize  how  soon  they  will  become  mere  walking 
bundles  of  habits,  they  would  give  more  heed  to  their  con¬ 
duct  while  in  the  plastic  state.  We  are  spinning  our  own 
fates,  good  or  evil,  and  never  to  be  undone.  Every  smallest 
stroke  of  virtue  or  of  vice  leaves  its  never-so-little  scar.  The 
drunken  Rip  Van  Winkle  in  Jefferson’s  play  excuses  him¬ 
self  for  every  fresh  dereliction  by  saying,  ‘I  won’t  count  this 
time!’  Well!  he  may  not  count  it  and  a  kind  heaven  may 
not  count  it;  but  it  is  being  counted  none  the  less.  Down 
among  his  nerve-cells  and  fibers  the  molecules  are  counting 
it,  registering  it,  and  storing  it  up  to  be  used  against  him 
when  the  next  temptation  comes.  Nothing  we  ever  do  is,  in 
strict  scientific  literalness,  wiped  out.  Of  course  this  has  its 
good  side  as  well  as  its  bad  one.  As  we  become  permanent 
drunkards  by  so  many  drinks,  so  we  become  saints  in  the 
moral,  and  authorities  and  experts  in  the  practical  and  scien¬ 
tific  spheres,  by  so  many  separate  acts  and  hours  of  work. 
But  let  no  youth  have  any  anxiety  about  the  upshot  of  his 
education,  whatever  the  line  of  it  may  be.  If  he  keep  faith¬ 
fully  busy  each  hour  of  the  working  day,  he  may  safely  leave 
the  final  result  to  itself.  He  can  with  perfect  certainty  count 
on  waking  up  some  fine  morning,  to  find  himself  one  of  the 
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competent  ones  of  his  generation,  in  whatever  pursuit  he  has 
singled  out.  Silently,  between  all  the  details  of  his  business, 
the  power  of  judging  in  all  that  class  of  matter  will  have  budt 
itself  up  within  him  as  a  possession  that  will  never  pass 
away.  Young  people  should  know  the  truth  of  this  in 
advance.  The  ignorance  of  it  has  probably  engendered  more 
discouragement  and  faintheartedness  in  youths  embarking 
on  arduous  careers  than  all  other  causes  put  together.” 

All  this  applies  in  the  most  extreme  literalness  to 
the  acquisition  of  the  specific  habits  which  constitute 
the  skill  of  a  typist — to  acquiring  a  correct  position 
at  the  machine,  to  acquiring  the  correct  method  of 
locating  the  keys  with  the  fingers,  to  acquiring  the 
right  method  of  making  and  controlling  the  proper 
sequence  of  the  individual  letter-making  movements, 
to  acquiring  the  most  helpful  attitude  towards  the 
learning  taken  as  a  whole,  and  towards  improvement 
as  such,  to  acquiring  confidence  and  belief  in  one’s 
own  ability  to  improve,  to  the  matter  of  acquiring 
persistence  in  the  performance  of  the  tasks  which 
the  learning  presents,  as  well  as  making  gains  in  the 
consistency  and  intensity  with  which  one’s  energies 
are  applied  to  the  work.  In  the  acquisition  of  such 
habits  as  these,  the  laws  of  learning  described  in 
Chapters  III  to  VI  and  the  principles  here  set  forth 
serve  as  the  controlling  force.  I  he  gains  in  accuracy, 
and  in  the  ease,  consistency,  and  quickness  with  which 
these  several  responses  come  to  be  made,  depend  upon 
how  well  the  laws  which  govern  the  origination, 
improvement,  and  fixing  of  habits  are  utilized  and 
obeyed  by  teachers  and  learners  alike. 

QUESTIONS  AND  EXERCISES 

1.  What  in  reality  constitutes  the  skill  of  an  expert  typist? 

2.  Why  is  it  important  for  a  teacher  of  typewriting  to 


356 


LEARNING  TO  TYPEWRITE 


understand  the  laws  which  control  the  formation  and  fixing 
of  habits  in  general? 

3.  What  is  a  habit  (a)  on  its  practical  or  psychological 
side;  (b)  on  its  organic  or  neurological  side?  Illustrate  and 
give  examples. 

4.  What  role  is  played  by  the  following  factors  in  the  for¬ 
mation  of  habit?  (a)  The  stimulus,  (b)  the  plasticity  or 
modifiability  of  the  organism,  (c)  retention,  (d)  the  response. 

5.  Illustrate  the  role  which  habit  plays  (a)  in  human  life; 
(b)  in  every  instance  of  learning;  (c)  in  learning  to  typewrite. 

6.  Why  must  useful  habits  be  formed  by  animals  and  man? 
Is  there  no  escape  from  the  law  of  habit  in  learning  and  life? 

7.  What  are  some  of  the  chief  advantages  of  habit?  Some 
disadvantages?  (See  section  3.) 

8.  What  effects  do  old  habits  have  on  the  acquisition  of 
new  ones? 

9.  Name  the  more  important  principles  which  aid  in  the 
formation  and  fixing  of  habits.  (See  section  2.) 

10.  Discuss  the  importance  of  making  a  right  start  when 
a  habit  or  set  of  habits  is  to  be  formed. 

11.  Explain  why  no  exception  should  ever  be  allowed  to 
occur. 

12.  Why  should  few  or  no  variations  in  the  correct  response 
be  made? 

13.  What  do  the  laws  of  habit  formation  tell  you  about 
the  importance  of  accuracy  of  response  and  correct  technique 
in  typing  and  in  learning  to  typewrite?  (Compare  section  2 
(3)-) 

14.  Why  is  it  desirable  to  make  an  emphatic  start  when  a 
new  habit  is  to  be  formed? 

15.  Is  it  necessary  for  the  learner  to  practice  with  the  in¬ 
tention  to  improve  and  fix  the  responses  to  be  learned?  Give 
illustrations  from  the  field  of  typewriting  or  learning  to  spell. 

16.  Why  is  it  necessary  for  the  learner  to  act  upon  his 
resolutions  to  succeed  if  desirable  habits  are  to  be  formed? 
(See  section  2  (5).)  How  may  this  aid  to  habit  formation 
be  utilized  by  a  teacher  of  typewriting? 
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CHAPTER  XX 

AROUSAL  AND  UTILIZATION  OF  THE 
WILL  TO  LEARN 

The  most  important  things  in  the  history  of  the 
world  have  been  done  by  men  and  women  (mostly 
young  men  and  women)  who  did  not  know  that  the 
things  they  wished  to  do  were  considered  impossible. 
Necessity,  or  a  keen  interest  in  the  things  to  be  done, 
coupled  with  an  unfaltering  belief  in  their  own  ability 
to  succeed,  made  them  persist  and  find  a  road  to  suc¬ 
cess  where  none  seemed  to  be,  and  gave  them  the 
abdity  to  make  a  road  where  none  existed. 

The  same  principle  holds  in  the  held  of  learning. 
Rose  L.  Fritz,  when  she  had  won  the  world’s  cham¬ 
pionship  typewriting  contest  in  1906,  by  writing  82 
correct  words  each  minute  for  one  hour,  told  the 
director  of  the  contest  that  this  was  the  human  limit 
for  typists,  that  82  words  per  minute  was  as  fast  as 
any  human  being  could  ever  learn  to  write.  But  Mr. 
Kimball  assured  her  that  this  was  not  the  limit  tor 
this  type  of  skill,  that  this  record  would  be  surpassed, 
and  that  even  she  could  break  it  if  only  she  made  up 
her  mind  that  it  could  and  must  be  done.  She  suc¬ 
ceeded  during  the  next  three  years  in  raising  the  world’s 
record  Hrst  to  87  and  then  to  95  words  per  minute. 
Then  her  best  record  was  surpassed  by  Mr.  Blaisdell, 
who  wrote  109  correct  words  each  minute  for  one  hour. 
Since  then  the  record  for  accuracy  and  speed  has  been 
raised  each  succeeding  year  until  the  world’s  record 
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today,  October  22,  1923,  is  147  correct  words  written 
each  minute  for  one  hour. 

One  of  the  chief  factors  operative  in  producing  these 
remarkable  gains  in  this  type  of  skill  is  the  keen  interest 
that  was  aroused  in  breaking  the  world’s  record  and 
the  unfaltering  belief,  possessed  by  successive  con¬ 
testants,  that  continued  improvement  was  possible  for 
them. 

As  pointed  out  in  Chapter  XVI  there  are  three  psy¬ 
chological  conditions  that  must  be  fulfilled  if  such 
marked  improvement  is  made  in  the  field  of  learning: 
(1)  the  learners  must  believe  that  they  really  can  con¬ 
tinue  to  improve,  (2)  they  must  be  intensely  interested 
in  improvement  as  such,  and  (3)  they  must  have  a 
certain  attitude  towards  the  task  of  learning  taken  as 
a  whole.  These  psychological  factors  make  up  what 
may  be  called  a  learner’s  “will  to  learn’’  and  are  neces¬ 
sary  conditions  for  the  most  rapid  and  continuous 
advancement  in  learning.  They  should,  therefore,  be 
further  discussed  with  particular  emphasis  on  the  kind 
and  amount  of  effect  which  they  produce  on  the 
learner's  progress,  and  on  how  each  may  be  best 
induced  and  maintained  throughout  the  learner’s 
practice. 

I.  PROPER  ATTITUDE  TOWARDS  SUCCESS 

To  succeed  in  any  instance  of  learning,  the  learners 
must  first  of  all  believe  in  the  possibility  of  success. 

Ibis  belief  is  born  of  previous  successes  and  is  in  direct 
proportion,  so  far  as  its  strength  and  persistence  is  con¬ 
cerned,  to  the  habit  of  succeeding  that  has  been  estab¬ 
lished  by  previous  learning.  Nothing,  therefore,  is 
more  important  about  any  instance  of  learning  than  to 
develop  in  learners  the  habit  of  succeeding  with  every 
task  assigned  them.  In  no  other  way  can  a  firm  un- 
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wavering  belief  in  the  possibility  of  success  be  engen¬ 
dered,  and  without  this  belief  there  is  paralysis  of  effort 
and  failure,  because  failure  is  unpleasant  and  things 
unpleasant  are  normally  inhibited  and  finally  elimi¬ 
nated  from  among  the  learner’s  responses. 

The  operation  of  this  factor  may  be  observed  in  the 
reactions  of  animals  as  well  as  in  the  responses  of  chil¬ 
dren  and  men.  An  old  cat  will  first  bring  dead  mice 
for  her  kittens  to  play  with.  The  kittens  will  growl 
and  stick  their  tiny  teeth  into  the  bodies  of  the  unre¬ 
sisting  mice.  Later  on  the  cat  brings  mice  that  have 
been  crippled  by  the  mother  cat,  and  the  kittens  have 
some  resistance  to  overcome.  Finally  uninjured  mice 
are  brought,  and  if  they  escape  from  the  kittens,  they 
are  promptly  caught  by  the  mother  cat  and  brought 
back.  In  this  way  confidence  and  ability  to  catch  and 
handle  live  mice  is  gradually  developed. 

It  is  said  that  those  who  train  terriers  to  catch  rats 
follow  a  similar  method.  They  first  bring  rats  whose 
teeth  have  either  been  drawn  or  become  so  dulled  that 
they  are  incapable  of  effective  biting.  It  is  only  after 
the  pups  have  learned  the  knack  of  killing  these  un¬ 
armed  rats  that  they  are  allowed  to  attack  rats  that 
have  not  been  disabled.  When  a  boy,  the  writer  saw 
a  puppy,  not  so  trained,  make  its  first  attack  on  a  lull- 
grown  rat.  It  was,  of  course,  badly  bitten,  and  as  a 
result  this  particular  dog  could  never  thereafter  be 
induced  to  touch  a  live  rat,  doubtless  because  the 
memory  of  the  bite  interfered  with  that  active  courage 
which  is  an  essential  element  in  a  good  rat  catcher. 

Every  branch  of  athletics  gives  illustrations  of  the 
operation  of  this  law.  In  practicing  for  the  high  jump, 
for  example,  the  athlete  will  start  with  the  stick  low 
enough  to  be  easily  cleared.  He  will  then  raise  it 
slightly  every  time  he  jumps  the  stick,  so  that  he  must 
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jump  a  little  higher  after  each  successful  attempt. 
A  good  trainer  has  his  pupils  jumping  in  this  manner, 
under  conditions  where  they  can  succeed  most  of  the 
time,  and  where  they  can  always  practice  with  the 
correct  “form.”  He  gradually  pushes  them  to  the 
highest  point  of  their  previous  achievement,  and  finally 
beyond  it,  but  only  after  many  successful  jumps  have 
been  made. 

Scores  of  examples  might  be  given  to  illustrate  the 
importance  of  the  attitude  towards  success  which 
such  practice  develops.  The  following  case  from  the 
writer's  public  school  experience  is  typical,  and  illus¬ 
trates  so  well  the  effect  of  a  learner’s  attitude  towards 
success  that  all  the  facts  in  the  case  should  be  stated. 
A  ten  year  old  girl  was  doing  such  poor  work  in  school 
that  her  case  was  brought  to  the  attention  of  the 
principal  of  the  school.  Investigation  showed  that 
she  was  trying  very  hard  but  could  not  learn  to  spell 
the  words  assigned  and  that  she  was  failing  in  arith¬ 
metic.  She  was  keenly  conscious  of  her  inability  to 
succeed  and  frankly  told  the  principal  that  she  knew 
she  could  never  learn  these  subjects  no  matter  how 
hard  she  tried.  Because  of  her  failure  at  school  she 
was  frequently  punished  at  home,  sometimes  severely. 
After  the  principal  talked  to  her  mother  the  latter 
promised  not  to  punish  the  girl  again  for  failure  in 
school.  Special  work  was  then  arranged  that  was 
very  easy  for  the  girl  to  do,  and  she  soon  found  to  her 
great  delight  that  she  could  do  all  the  work  assigned 
her.  In  the  course  of  a  week  her  whole  attitude  began 
to  change.  She  became  happy  and  more  confident 
that  she  could  do  all  the  work  that  we  asked  her  to 
do.  This  course  was  continued  for  several  weeks  and 
when  she  was  gradually  put  back  on  the  regular  work 
of  the  grade  in  which  she  belonged,  she  found  to  her 
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great  surprise  and  delight  that  she  could  do  this  work  too. 
She  was  given  no  extra  help  by  her  teacher  which 
might  account  for  the  marked  difference  in  results. 
The  difference  was  due  to  her  attitude  towards  herself 
and  towards  success.  Before  the  experiment,  she  be¬ 
lieved  she  was  going  to  fail.  After  the  experiment, 
she  became  more  and  more  confident  that  she  would 
succeed.  In  the  course  of  a  few  weeks,  her  whole 
attitude  changed.  Her  deportment  was  improved; 
she  began  to  take  a  keen  interest  in  play  and  games; 
her  excessive  nervousness  gradually  disappeared,  and 
her  mother  came  to  school  to  find  out  “what  in  the 
world  had  been  done  to  perform  this  miracle  on  Helen.” 

There  was  no  miracle  about  the  case.  The  little 
girl  had  simply  been  given  things  to  do  which  she 
could  do  well.  This  gradually  changed  her  attitude 
towards  success  and  developed  the  belief  that  she 
could  succeed  with  all  her  work.  The  teacher  arranged 
matters  so  that  she  could  and  would  succeed  with  all 
she  asked  her  to  do.  The  change  was  due  to  the  fact 
that  the  gloom  of  failure  was  supplanted  by  an  atmos¬ 
phere  of  confidence  born  of  actual  success. 

The  lesson  for  parents  and  teachers  is  clear.  Most 
failures  of  pupils  in  the  elementary  schools  are  due 
to  the  fact  that  the  children  are  given  work  to  do  in 
which  they  cannot  succeed,  or  else  not  given  enough 
work  to  do  in  which  they  really  can  succeed.  Success 
creates  an  atmosphere  of  confidence  which  helps  to 
bring  it  about.  Failure  creates  an  atmosphere  and  a 
belief  that  retard  the  learner’s  progress.  The  very 
habit  of  succeeding  is  therefore  a  necessary  factor  in 
producing  success,  and  the  unpardonable  sin  for  teachers 
is  to  give  their  pupils  too  many  things  to  do  which 
they  cannot  do  or  that  they  cannot  do  well. 

There  are  therefore  two  important  sides  to  the 
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creation  of  a  right  attitude  towards  success.  (1) 
Learners  must  he  made  to  believe  that  success  is 
possible  for  them.  This  belief  can  only  be  induced 
and  the  attitude  maintained  by  giving  learners  a  type 
of  direction  which  keeps  them  succeeding  most  of  the 
time.  (2)  The  learners’  tasks  must  be  adjusted  to 
their  ability  to  learn  so  that  they  can  be  kept  succeed¬ 
ing  most  of  the  time. 

Teachers  should  realize  that  success  in  learning,  as 
in  every  other  held  of  human  endeavor,  is  a  relative 
matter  and  that  a  learner's  success  should  be  inter¬ 
preted  strictly  in  the  light  of  lus  ability  to  improve. 
Many  learners  are  pleased  and  often  commended  by 
their  teachers  when  they  make  a  type  of  success  which 
is  far  below  what  they  are  able  to  achieve.  Others 
are  criticised  when  they  are  improving  at  a  normal 
or  superior  rate  for  them.  It  is  only  when  we  apply 
the  principle  contained  in  the  Parable  of  the  Talents 
and  learn  to  expect  or  demand  results  from  learners 
which  are  commensurate  with  their  ability,  that  a 
right  adjustment  is  made  to  this  important  phase  of 
the  learning  process.  Nor  does  it  change  matters 
one  whit  because  the  making  of  a  satisfactory  adjust¬ 
ment  to  this  psychological  condition  presents  one  of 
the  most  difficult  problems  that  a  teacher  encounters 
in  ail  his  work.  The  teacher  must,  with  the  aid  of 
accurate  methods  of  measurement  and  by  means  of 
reliable  standards  and  norms,  show  each  pupil  when 
he  is  making  a  normal  amount  of  gain  and  when  he 
is  not,  then  strive  in  every  possible  way  to  make  the 
learner  satisfied  and  pleased  when  this  normal  amount 
of  improvement  is  made,  and  more  and  more  annoyed 
when  he  is  not  measuring  up  to  his  best  possibilities. 
For  it  is  just  as  important  to  be  pleased  when  a  normal 
amount  of  improvement  is  made  as  to  be  annoyed 
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when  normal  gains  are  not  made ,  and  both  are  as 
important  as  believing  that  it  is  possible  to  make 
further  and  continuous  gains.  Nothing  is  more 
withering  than  for  learners  to  be  given  false  standards 
with  which  to  compare  their  achievements.  The 
extreme  of  this  practice  is  found  when  we  expect 
normal  results  from  the  feeble-minded  or  when  normal 
folk  begin  to  compare  their  achievements  with  those 
of  a  genius. 

The  best  way,  therefore,  to  obtain  the  desired  results 
from  learners  of  typewriting  is  to  make  them  believe 
that  they  really  can  succeed;  to  give  them  things  to 
do  which  they  can  do  well;  to  arrange  matters  so  that 
they  will  succeed  most  of  the  time;  and  to  show  them 
by  actual  objective  measurement  how  much  progress 
they  should  make,  freely  commending  every  success  in 
a  positive  way  as  soon  as  it  is  made.  It  is  the  attitude 
born  of  such  success  as  this  that  makes  learners  and 
people  do  such  seemingly  impossible  things.  And  con¬ 
versely,  the  failure  to  make  a  right  adjustment  towards 
his  own  success,  normally  arrests  a  learner’s  progress 
on  a  plane  of  achievement  far  below  that  which  he 
might  have  attained  if  a  right  mental  adjustment  were 
made  and  maintained  towards  his  success. 

2.  ATTITUDE  TOWARDS  THE  TASK.  OF  LEARNING 
TAKEN  AS  A  WHOLE 

This  belief  in  one’s  ability  to  succeed  is  closely 
related  to  the  attitude  which  learners  should  have 
towards  the  task  of  learning  taken  as  a  whole.  One 
of  the  most  important  gains  which  a  learner  can  make 
in  the  acquisition  of  any  type  of  skill  is  to  become 
more  and  more  pleased  with  the  task  of  learning  taken 
as  a  whole,  or  more  genuinely  interested  in  doing  the 
specific  things  which  bring  him  success.  Dr.  and  Mrs. 
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Pressey,  in  a  study  of  the  relationship  between  atti¬ 
tude,  intelligence  and  school  success,  made  in  the 
psychological  laboratory  of  Indiana  University,  showed 
that  the  attitude  which  pupils  have  towards  their 
teacher  and  towards  their  regular  school  work  has  as 
much  to  do  with  determining  their  success  in  school  as 
their  native  mental  endowments.1  And  a  study  by 
Gilchrist2  has  shown  that  ordinary  praise  and  reproof 
very  materially  affect  the  character  of  the  work  which 
pupils  do  in  school.  Those  he  definitely  encouraged 
made  a  gain  of  79  per  cent  in  their  regular  school  work; 
those  he  discouraged  showed  a  deterioration  in  their 
work  of  six  per  cent. 

A  similar  tendency  was  found  in  a  recent  study 
reported  by  Georgina  Gates  and  Louise  Rissland.3  Here 
76  college  students  were  given  two  mental  tests  under 
three  sets  of  conditions.  One  group  they  tried  to 
encourage  by  telling  them  that  they  had  made  a 
remarkably  good  score  on  the  first  test.  A  second 
group  was  told  that  they  had  done  very  poorly  on  the 
test,  in  fact  had  made  a  miserable  failure.  A  third 
group  was  asked  merely  to  repeat  the  test  without  any 
further  comments  or  instructions.  The  results  show 
that  the  three  attitudes  which  these  conditions  induced 
had  a  marked  effect  on  the  scores  made  on  the  second 
test.  Both  the  encouraged  and  discouraged  groups 
made  a  higher  score  in  the  second  test  than  did  the 

1  S.  L.  and  Luella  W.  Pressey,  “An  Attempt  To  Measure 
the  Comparative  Importance  of  General  Intelligence  and 
Certain  Character  Traits  in  Contributing  to  Success  in 
School,”  Elem.  School  Journal ,  XX,  pp.  220-229. 

2  Gilchrist,  “The  Extent  to  Which  Praise  and  Reproof 
Affect  a  Pupil’s  Work,”  School  and  Society,  Dec.  2,  1916. 

3  Georgina  S.  Gates  and  Louise  Q.  Rissland,  “Effect  of 
Encouragement  upon  Performance,”  Journal  oj  Educational 
Psychology,  Vol.  XIV,  1923,  pp.  21-25. 
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group  that  just  repeated  the  test  from  compulsion. 
But  the  improvement  under  encouragement  was  greater 
than  when  these  young  people  were  told  that  they  had 
done  very  poorly  on  the  previous  test.  More  indi¬ 
viduals  improved  when  encouraged  than  showed  im¬ 
provement  when  discouraged.  Moreover,  it  was  the 
individuals  that  made  the  poorest  score  on  the  first 
test  that  improved  most  under  encouragement,  indi¬ 
cating  that  the  less  capable  individuals  are  likely  to  be 
more  unfavorably  affected  by  discouragement  than  the 
more  proficient  ones.  The  experiment  also  showed  that 
some  individuals  are  affected  more  strongly  and  more 
constantly  by  encouragement  and  discouragement  than 
others. 

The  arousal  of  interest  in  any  case  of  learning  taken 
as  a  whole  and  a  proper  attitude  towards  success  is, 
therefore,  an  important  source  of  gam,  because  it  facili¬ 
tates  many  phases  of  the  learning  process  and  removes 
the  artificial  limits  to  improvement  which  learners  so 
often  set  up  for  themselves.  We  should  therefore 
know  how  this  attitude  is  produced  and  maintained  by 
learners. 

There  are  a  number  of  ways  in  which  such  a  favor¬ 
able  attitude  towards  the  task  of  learning  taken  as  a 
whole  may  be  aroused  or  improved,  (i)  Learners  may 
be  directed  so  that  they  can  identify  more  accurately 
and  quickly  all  sources  of  improvement.  This  makes 
for  greater  certainty  and  directness  of  responses,  a  con¬ 
dition  which  is  always  pleasing  in  its  effect.  (2) 
Learners  may  be  directed  in  a  way  that  will  insure  suc¬ 
cessful  responses  and  more  continuous  and  steady  im¬ 
provement.  This  always  produces  a  state  of  satisfac¬ 
tion  and  arouses  a  genuine  interest  in  the  work  taken 
as  a  whole.  Any  child  or  adult  likes  to  do  what  he 
can  do  well.  One  of  the  best  ways  of  arousing  an 


UTILIZATION  OF  WILL  TO  LEARN  367 


interest  in  the  task  of  learning  taken  as  a  whole  is 
therefore  to  keep  the  learners  succeeding  most  of  the 
time.  (3)  The  learners’  general  attitude  towards  their 
tasks  may  also  be  improved  by  accurately  measuring 
their  successes  with  standards  and  norms  that  express 
it  in  quantitative  terms.  This  enables  them  to  keep 
accurate  track  of  their  successes  and  so  increases  the 
amount  of  satisfaction  which  naturally  comes  with  the 
making  of  successful  responses.  Lastly,  (4)  the  learners’ 
interest  in  doing  the  specific  things  which  bring  them 
success  may  be  increased  by  making  them  see  the  im¬ 
portance  of  the  task  or  by  making  them  feel  that  it  is 
of  direct  practical  value  for  them.  Here  appeal  is  made 
to  one  of  the  most  basic  tendencies  to  response  that 
learners  possess. 

3.  INTEREST  IN  IMPROVEMENT 

More  important  still  is  the  attitude  of  learners 
towards  their  own  improvement.  Unless  they  have  a 
genuine  and  persistent  interest  in  their  own  advance¬ 
ment,  born  of  a  deeply  felt  need  for  making  further 
and  continuous  gains,  the  most  rapid  and  constant 
improvement  in  learning  cannot  be  made.  Bryan  and 
Harter's  study  of  telegraphy  showed  that  )Tears  of 
daily  practice  in  receiving  telegraphic  messages  at  an 
ordinary  rate  would  not  bring  a  man  to  his  own  maxi¬ 
mum  ability  to  receive,  but  that  a  man  whose  receiving 
curve  had  been  upon  a  level  for  a  number  of  years  fre¬ 
quently  acquired  a  much  higher  rate  when  required  to 
do  so  in  order  to  take  or  hold  a  position  requiring  the 
higher  skill. 

Ebert  and  Meumann  after  completing  their  epoch- 
making  study  of  memory,  on  subjects  ranging  from  7 
to  54  years  of  age,  came  to  the  conclusion  that  the 
reason  why  the  enormous  amount  of  memory  work 
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done  by  children  in  school  does  not  result  in  marked 
improvement  in  ability  to  memorize,  such  as  is  regu¬ 
larly  obtained  in  experimental  work,  is  due  to  the  fact 
that  the  attention  of  the  learners  is  not  directed  to  the 
improvement  as  such  but  is  focussed  on  the  grammar, 
the  arithmetic,  or  the  poems  that  are  being  learned. 
“We  profit  by  continuous  practice,”  they  say,  “only  in 
proportion  as  we  incite  the  will  to  progress  or  arouse 
an  intention  on  the  part  of  the  learners  to  improve.” 
Merely  repeating  an  act,  even  though  it  be  repeated 
daily,  is  by  no  means  sufficient,  in  their  view,  to  bring 
about  improvement  in  the  execution  of  the  act.1 

(/)  Amount  of  Effect  Which  Interest  in  Improvement 

Produces 

Bryan  and  Harter’s  findings  and  Meumann’s  theory 
have  been  verified  by  two  recent  studies  made  to  ascer¬ 
tain  the  effect  of  interest  in  improvement  upon  a 
learner’s  ability  to  progress.  Book  and  Norvell2 
arranged  four  widely  different  types  of  learning  experi¬ 
ments,  using  124  college  students  as  subjects.  These 
subjects  were  divided  into  two  sections.  During  the 
first  two  thirds  of  the  practices  one  of  these  sections 
was  made  a  stimulus  group  and  interested  as  much  as 
possible  in  the  improvement  they  were  making  from 
test  to  test.  The  other  section  was  made  a  control 
group  and  the  conditions  of  work  so  arranged  that  they 
could  not  possibly  become  interested  in  the  gams  they 
were  making.  At  the  end  of  the  50th  practice  these 
conditions  were  reversed.  The  former  stimulus  group 
was  made  a  control  section,  the  former  control  group 

1  Meumann,  E.,  The  Psychology  of  Learning ,  pp.  360-364. 

2  W.  F.  Book  and  Lee  Norvell,  “The  Will  to  Learn,  an 
Experimental  Study  of  Learning  Incentives,”  Fed.  Sem., 
December,  1922,  pp.  305-362. 
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was  made  the  stimulus  section  and  interested  as  much 
as  possible  in  the  gains  they  were  making  from  test  to 
test  in  the  remaining  25  practices.  In  the  next  type 
of  learning  studied,  these  conditions  were  reversed  so 
that  each  section  was  first  a  stimulus  group  and  then 
a  control  section  for  the  hist  two  thirds  of  the  practice 
and  then  subjected  to  the  opposite  set  of  conditions  for 
the  last  third  of  the  practice.  By  this  means  each  sec¬ 
tion  was  made  both  a  stimulus  and  a  control  group  for 
each  type  of  learning  studied,  and  the  amount  of  effect 
produced  on  each  learner’s  score  by  the  interest  in 
improvement  that  w’as  aroused  in  the  stimulus  groups 
was  accurately  measured  and  the  results  compared  with 
the  records  made  by  the  same  individuals  in  the  same 
type  of  learning  when  they  worked  without  being  inter¬ 
ested  in  their  improvement. 

The  results  obtained  are  uniform  and  conclusive. 
(1)  In  each  of  the  four  widely  different  types  of  learn¬ 
ing  studied  the  stimulus  sections  made  more  gains 
with  a  given  amount  of  practice  than  did  the  control 
groups.  (2)  The  various  stimulus  sections  made 
rapid  and  continuous  gains  as  long  as  they  were  being 
interested  in  their  own  advancement  and  ceased 
suddenly  to  improve  when  subjected  to  the  opposite 
set  of  conditions  at  the  beginning  of  the  51st  practice. 
(3)  l  he  control  sections,  on  the  other  hand,  which 
had  not  been  interested  in  their  own  advancement 
during  the  first  50  practices,  not  only  made  less  im¬ 
provement  than  did  the  stimulus  groups,  but  began 
suddenly  to  make  more  rapid  gains  in  score  as  soon 
as  they  were  definitely  interested,  at  the  51st  practice, 
in  their  own  improvement  as  such.  They  also  continued 
to  improve  rapidly  and  continuously  to  the  end  of  the 
practice,  while  the  sections  that  were  made  a  control 
group  for  the  last  third  of  the  practice  not  only  failed 
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to  improve  during  this  period  but  showed  a  sudden 
decline  in  score  at  this  point,  never  again  attaining 
as  high  a  score  during  the  remaining  25  practices  as 
they  were  making  at  the  close  of  the  50th  practice. 
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Fig.  21.  Shows  effect  of  interest  in  improvement  as  such 
upon  the  rate  of  gain  made  in  learning 


The  results  for  the  first  type  of  learning  studied  in 
these  experiments  are  given  in  Figure  21,  and  are 
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typical  of  the  results  obtained  in  each  of  the  other 
types  of  learning. 

Moreover,  what  is  true  for  the  groups  taken  as  a 
whole  is  true  for  the  several  individuals  composing 
them.  That  is  to  say,  the  individual  learning  curves 
follow  the  same  general  course  taken  by  the  composite 
curve  for  the  group,  showing  that  each  individual  was 
helped  by  the  interest  in  improvement  aroused  by  the 
conditions  of  the  experiment.  And  what  was  true  for 
the  absolute  gains  made,  holds  also  for  the  relative 
gains  made  by  the  various  stimulus  and  control 
sections.  In  every  case  the  individuals  who  were 
specially  interested  in  their  own  advancement  made 
a  higher  percentage  of  improvement  than  did  those 
who  were  not.  And  what  seems  still  more  significant, 
the  stimulus  sections  made  fewer  mistakes  than  the 
control  groups.1  In  other  words  the  individuals  who 
were  being  specially  interested  in  their  own  advance¬ 
ment  increased  both  in  accuracy  and  speed.  Those 
not  interested  in  improvement  not  only  ceased  to 
improve  but  became  more  careless  in  their  work. 
As  soon  as  the  conditions  were  reversed  the  records 
of  th  ese  same  individuals  began  at  once  to  show  an 
increase  both  in  accuracy  and  rate  of  work. 

H.  D.  Kitson,  in  a  study  of  the  output  of  forty 
hand  compositors  in  the  printing  industry,  when 
working  under  the  influence  of  a  particular  wage- 
incentive,  obtained  equally  striking  and  significant 
results.2  A  record  of  each  of  these  workers  had  been 

1  I  he  significance  of  this  important  finding  is  shown  by 
the  facts  presented  in  the  preceding  chapter  on  the  Role  of 
Habit  in  Learning  to  Typewrite ,  especially  sections  (2)  and  (3) 

2  H.  D.  k  itson,  “A  Study  of  the  Output  of  Workers  Under 
a  Particular  Wage  Incentive,”  Journal  of  Business,  Vol.  I, 
Nov.,  1922,  pp.  54-68. 
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taken  by  the  establishment  one  week  after  they 
entered  the  plant,  then  again  at  the  end  of  the  fourth, 
eighth,  twelfth,  sixteenth,  and  twentieth  week  of 
service.  The  average  increase  in  output  for  these 
seasoned  1  workers  was  78  per  cent  in  five  months. 
And  not  only  did  the  average  output  increase,  but 
the  individual  output  increased  in  every  case  during 
the  Hrst  twenty  weeks.2  All  but  one  of  these  workers 
passed  the  bonus  point  in  output,  which  was  set  far 
beyond  the  best  initial  achievement  of  the  men  when 
they  entered  the  plant.  The  average  output  of  the 
men  reached  this  bonus  point  in  four  weeks  and  all 
continued  to  improve  during  the  next  four  months, 
some  slowly,  others  more  rapidly.  The  ablest  workers 
showed  the  greatest  amount  of  gain,  but  the  individuals 
who  had  the  lowest  initial  score  improved  for  a  longer 
period  of  time.  Both  groups  attained  about  the  same 
degree  of  efficiency  in  the  end  and  Dr.  Kitson  believes 
this  particular  incentive  to  improvement  ceased  to 
have  its  former  stimulating  effect  at  this  point. 

These  results  raise  a  number  of  interesting  practical 
and  theoretical  questions,  such  as:  (1)  the  source  or 
cause  of  this  gain  in  skill;  (2)  how  and  why  interest 
in  improvement  brings  it  about;  (3)  how  such  dynamic 
interest  in  improvement  may  best  be  aroused  and  most 
successfully  sustained  throughout  a  period  of  learning 
or  practice.  Each  of  these  questions  must  be  dis¬ 
cussed  before  the  need  and  place  of  measurement  in 
learning  can  be  adequately  explained. 

1  The  average  time  that  these  men  had  been  engaged  as 
journeymen  printers  when  they  entered  the  plant  was  10.3 
years. 

2  Some  individuals  increased  their  output  as  much  as  289 
per  cent. 
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(2)  Source  of  the  Gains  Which  Interest  in  Improvement 

Induces 

While  it  was  not  the  purpose  of  either  of  the  investiga¬ 
tions  mentioned  to  determine  the  source  of  the  gams 
produced  by  this  interest  in  improvement,  a  number 
of  facts  were  obtained  which  show  conclusively  that 
the  marked  gains  in  score  were  due  in  every  case  to 
improved  methods  of  work,  which  the  learners  were 
somehow  able  to  invent  and  use  when  definitely 
interested  in  their  own  advancement.  Kitson  states 
that  the  increased  output  of  his  printers  was  due  to 
the  elimination  of  wasteful  methods  and  to  the  acquisi¬ 
tion  of  more  economical  methods  of  work.  This  was 
shown  by  the  fact  that  all  his  subjects  easily  main¬ 
tained  the  higher  record  in  output  during  the  entire 
two  years  covered  by  the  study,  and  by  the  further 
fact  that  the  gains  in  score  extended  over  a  period  of 
five  months. 

In  our  own  experiments  the  marked  increase  in 
score  was  due  in  every  case  to  progress  in  learning. 
And  while  it  is  true  that  some  individuals  were  affected 
more  strongly  and  continuously  by  the  special  in¬ 
centives  to  effort  which  the  conditions  of  the  experi¬ 
ments  provided,  a  matter  of  special  significance  is 
the  fact  that  some  individuals  in  the  stimulus  groups 
were  unable  to  discover  for  themselves  the  real  sources 
of  improvement,  and  so  failed  to  make  such  marked 
and  continuous  gains  as  were  made  by  the  brighter 
individuals  in  the  group.  Even  when  definitely  in¬ 
terested  in  their  improvement,  certain  individuals 
seem  to  be  unable  to  find  the  way  to  do  it  without 
further  stimulation  or  detailed  direction.  This  was 
particularly  true  in  the  more  complex  cases  of  learning 
studied.  That  is  to  say,  as  a  case  of  learning  becomes 
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more  complex,  the  need  for  expert  direction  becomes 
increasingly  great.  Merely  interesting  learners  in 
their  own  advancement  and  making  them  believe 
that  further  success  is  possible,  must  be  supplemented, 
in  individual  cases  at  least,  by  special  guidance  which 
gives  to  these  learners  definite  help  for  determining 
what  must  be  done  to  succeed. 

The  same  tendency  is  shown  by  the  fact  that  the 
more  inefficient  printers  in  Kitson’s  study  made 
slower  progress  than  did  the  more  capable  members 
of  his  group.  It  is  also  significant  that  those  having 
the  least  skill  when  they  entered  the  establishment 
were  influenced  longer  bv  the  specially  arranged  wage  in¬ 
centive  than  the  more  capable  printers.  The  members 
of  this  less  efficient  group  finally  found  the  way  un¬ 
aided  to  make  the  necessary  improvement  to  advance 
beyond  the  bonus  point,  but  it  took  them  longer  to 
do  it  and  doubtless  also  required  greater  effort  on 
their  part. 

Both  these  investigations  seem,  therefore,  to  show 
that  many  learners  can  make  only  a  limited  amount 
of  progress  in  complex  instances  of  learning,  if  they 
are  undirected.  But  if  expert  direction  is  combined 
with  the  arousal  of  their  “will  to  learn”  greater  im¬ 
provement  will  be  made.  These  results  are  also  in 
harmony  with  the  fact  brought  out  by  the  study  of 
Misses  Gates  and  Rissland  who  found  that  the  duller 
students  were  hindered  more  by  discouragement 
than  the  more  capable  ones. 

(j)  llozv  Interest  in  Improvement  and  Confidence  in 
Success  May  Best  Be  Aroused  and  Maintained 

If  the  results  of  the  experiments  quoted  above  are 
at  all  typical  of  the  amount  of  effect  that  these  psycho¬ 
logical  conditions  regularly  produce,  the  need  for 
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arousing  in  learners  a  proper  attitude  towards  success, 
a  keen  interest  in  their  own  improvement,  and  a 
proper  mental  attitude  towards  the  task  of  learning 
taken  as  a  whole,  becomes  impressively  clear.  I  he 
important  question  is  to  determine  how  this  necessary 
interest  and  confidence  may  best  be  aroused  and 
maintained.  The  following  devices  are  suggested  by 
the  facts  revealed  by  the  experimental  work  done 
in  this  field. 

1.  Learners  should  be  shown  by  actual  figures  and 
facts,  such  as  those  quoted  in  section  (i)  above,  that 
the  desire  for  improvement  is  no  mere  theory  or  empty 
phrase  but  a  necessary  condition  for  producing  the 
most  rapid  advancement  m  learning. 

2.  Learners  must  be  shown  by  actual  measurements 
that  they  really  can  improve.  This  can  best  be  done 
by  arranging  conditions  of  practice  and  guidance  so 
that  they  can  and  will  improve.  This  requires  expert 
direction,  showing  learners  the  real  sources  of  im¬ 
provement,  and  helping  them  to  identify  these  sources 
ot  gain  more  easily  and  surely  than  they  would  other¬ 
wise  be  able  to  do. 

3.  Children  and  men  also  notice  and  dwell  on  the 
things  which  seem  of  most  practical  significance  to 
them.  Consequently  if  we  want  to  arouse  in  learners 
a  genuine  interest  in  their  own  advancement,  we  must 
somehow  show  them  that  the  desired  improvement  is 
distinctly  worth  while  for  them.  They  must  be  shown 
by  actual  facts  that  it  is  worth  their  while  to  make  an 
effort  to  advance,  because  the  success  to  be  attained 
will  be  of  real  practical  value  to  them.1 

1  '1  he  following  case  from  the  writer’s  school  experience 
illustrates  the  point.  A  certain  hoy  about  two  years  older 
than  the  other  members  of  the  primer  class  was  trying  to 
learn  to  read,  hut  took  no  interest  whatever  in  the  task. 
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4.  A  fourth  aid  is  to  have  reliable  standards  for 
measuring  progress  in  learning,  methods  and  norms 
that  will  not  merely  enable  a  teacher  to  measure  the 
actual  progress  which  his  learners  are  making,  but  that 
enable  him  to  evaluate  these  gains  in.  terms  of  norms 
that  will  show  what  may  reasonably  be  expected  from 
each  learner,  taking  mto  account  his  native  endow¬ 
ments  or  ability  to  learn.  By  giving  learners  the  kind 
of  direction  that  will  enable  them  to  succeed  and  then 
by  actual  measurement  demonstrating  the  fact  of  im¬ 
provement,  a  teacher  may  create  the  necessary  confi¬ 
dence  to  feed  their  interest  in  and  desire  for  still  further 
gains.  By  this  means  learners  may  be  shown  that  they 
really  are  succeeding,  and  at  a  normal,  supernormal,  or 
subnormal  rate.  Such  measurements  may  also  play  an 
important  role  in  creating  superior  achievement  in 
learning.  A  genius  in  music  or  literature  sets  a  new 
standard  for  a  host  of  lesser  geniuses,  who  forthwith 
begin  to  measure  up  to  his  plane  of  achievement, 
because  they  have  been  given  a  definite  attainable 
standard  with  which  to  measure  their  own  achievement. 

5.  Other  incentives  that  may  be  used  to  create  in 

Being  mentally  slow  he  loitered  on  from  September  until 
January  without  even  learning  to  recognize  the  simpler 
words.  At  this  juncture  a  sleight  of  hand  performer  came 
to  the  school  in  the  afternoon  and  with  alluring  hills  and 
speech  announced  his  entertainment  for  the  night.  This  boy 
got  one  of  the  hand  hills  and  puzzled  over  it  until  school  was 
dismissed.  Then  he  brought  it  to  the  teacher  to  find  out 
what  it  said.  Being  very  busy  and  irritated  the  teacher 
curtly  replied  that  he  did  not  have  time  to  explain  the  matter 
just  then,  adding  the  remark  that  “if  you  would  only  get 
busy  and  learn  to  read,  you  could  find  out  for  yourself.” 
This  was  the  key  that  unlocked  his  interest  in  learning  to 
read.  He  learned  to  read  in  a  month  and  in  six  weeks  was 
promoted  to  the  first  grade,  ahead  of  his  class,  where  he 
made  good  during  the  rest  of  the  year. 
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learners  a  right  attitude  towards  success  is  to  demon¬ 
strate,  by  the  use  of  typical  learning  curves,  the  fact 
that  others  have  improved  beyond  the  point  attained 
by  them;  and  have  failed  for  a  time  as  well  as  they, 
but  that  they  finally  succeeded  in  mastering  all  the 
difficulties  involved. 

In  these  and  other  ways  a  learner’s  interest  in  his 
own  improvement  may  be  awakened  and  maintained. 

(f)  Why  Interest  in  Improvement  Accelerates  Progress 

in  Learning 

Since  the  gains  produced  seem  to  represent  in  every 
instance  a  genuine  case  of  learning,  where  old  methods 
are  left  behind  and  more  economical  methods  of  work 
developed,  our  problem  in  this  section  becomes  one  of 
explaining  how  interest  in  improvement  enables  learners 
to  originate  and  fix  these  more  efficient  methods  of 
work.  There  are  a  number  of  ways  in  which  this  psy¬ 
chological  condition  facilitates  a  learner’s  advancement. 
We  shall  discuss  only  two;  namely,  (i)  the  way  it  aids 
in  originating  more  efficient  methods  of  work,  and  (2) 
how  it  aids  in  the  selection  and  use  of  the  higher-order 
habits  which  it  helps  a  learner  invent. 

a.  Interest  in  improvement  as  an  aid  in  the  origination 
of  new  and  better  methods  of  work.  One  of  the  most 
important  factors  in  any  instance  of  learning,  is  the 
intensity  and  persistency  with  which  the  desire  for  suc¬ 
cess  is  held  in  mind,  and  the  consistency  with  which  a 
learner  works  under  its  guiding  influence.  If  a  learner 
is  genuinely  interested  in  the  making  of  further  gains, 
and  believes  that  continued  improvement  is  possible 
for  him,  he  puts  more  energy  into  the  work,  is  able  to 
direct  it  more  easily  and  correctly  towards  the  right 
details;  he  is  also  much  less  likely  to  settle  down  on  a 
plane  of  writing  below  the  limits  of  lus  best  performance 
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or  to  use  habits  of  control  and  work  which  are  less 
economical  than  those  used  at  his  best  periods  of  work. 

Interest  in  improvement  also  makes  a  learner  vary 
his  responses  and  invent  better  methods  of  work. 
Without  this  extra  effort  consistently •  and  persistently 
applied  to  the  details  of  the  task,  such  new  methods  of 
work  could  not  be  originated  because  the  learner  would 
not  vary  his  reactions  enough  to  invent  them,  or  if 
originated  they  would  remain  hidden  from  the  learner’s 
view  because  he  would  be  content  to  do  the  work  in 
the  slower  and  less  efficient  ways  already  learned.  But 
if  a  learner  is  sufficiently  interested  in  making  further 
gains,  he  is  able  to  overcome  the  resistance  which  all 
elemental  habits  quite  naturally  offer  to  the  new  and 
higher-order  habits  that  must  be  originated  and  used 
as  greater  skill  is  developed.1 

Interest  in  improvement  and  belief  in  success,  there¬ 
fore,  seem  to  produce  an  attitude  of  both  body  and 
mind  which  affects  directly  and  favorably  not  only  the 
process  of  originating  new  and  more  economical  methods 
of  work,  but  the  ease  with  which  the  older  associations 
and  habits  work,  thereby  favoring  the  use  and  mech¬ 
anization  of  the  highest-order  of  habits  that  can  be 

1  Interest  in  improvement  also  helps  to  determine  what 
emotional  tone  will  accompany  the  practice.  As  long  as  a 
learner  has  faith  in  the  possibility  of  improvement  he  will 
continue  to  try,  even  though  he  fails  for  a  time  to  improve. 
And  what  is  more  important  still,  the  practice  will  not  become 
disagreeable  even  though  he  fails  temporarily  to  make  any 
measurable  gains.  As  a  result,  the  learners  are  able  to  con¬ 
tinue  their  practice  at  a  high  speed,  and  to  direct  their  ener¬ 
gies  properly  even  when  their  score  fails  to  show  continued 
improvement.  It  is  the  belief  that  no  more  improvement  is 
possible  or  that  he  has  reached  his  physiological  limit  that 
dries  up  a  learner’s  springs  of  effort  and  makes  further  im¬ 
provement  all  but  impossible. 
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successfully  used.  Without  this  desire  for  improvement 
and  belief  in  its  possibility  a  learner  will  simply  not 
push  himself  on  to  the  point  of  varying  his  reactions 
sufficiently  to  invent  a  more  successful  method  of  work. 
When  a  keen  interest  in  improvement  is  aroused,  or 
when  confronted  by  grave  necessity  or  by  some  strong 
need  for  greater  skill,  these  same  individuals  at  once 
begin  a  ceaseless  experimentation  which  is  continued 
until  a  more  economical  method  of  work  is  originated. 

b.  Interest  in  improvement  favors  selection.  A  second 
important  way  in  which  interest  in  improvement  pro¬ 
duces  progress  in  learning  is  by  making  it  possible  for 
learners  to  select  more  promptly  and  so  to  continue  to 
use  the  most  effective  methods  of  work  which  their 
desire  for  improvement  makes  them  invent.  Interest 
in  improvement  makes  them  keep  closer  track  of  their 
procedure  and  score.  Keeping  in  mind  their  score 
gives  them  a  definite  means  for  determining  not  only 
when  they  succeed  or  fail,  but  for  determining  the 
causes  ot  these  successes  and  failures.  It  therefore 
favors  constant  self-criticism  of  their  own  methods  and 
technique.  This  greatly  aids  in  the  selection  of  any 
more  efficient  method  of  control  or  work  which  may 
accidentally  be  originated  in  the  course  of  their  prac¬ 
tice.  By  making  them  more  keenly  aware  of  their  suc¬ 
cesses  and  failures,  they  are  better  able  to  judge  what 
actually  produces  their  successes  and  what  causes 
failure.  1  his  aids  them  in  selecting  the  most  proficient 
methods  of  work  originated.  It  also  helps  them  to 
eliminate,  by  heightening  the  unpleasant  effect  which 
they  produce,  the  responses  that  are  wrong  or  that  do 
not  facilitate  any  of  the  tasks  which  the  learning  as  a 
whole  presents.  Both  types  of  responses  are  about 
equally  often  called  forth  in  the  natural  course  of  prac¬ 
tice  if  the  learners  must  find  the  correct  procedure  by 
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the  trial  and  error  method.  Without  interest  in  im¬ 
provement  and  an  exact  knowledge  of  the  results 
achieved,  a  wrong  method  of  response  may  be  acquired 
and  practiced  until  fixed  as  a  set  type  of  reaction  to 
the  task,  as  the  study  of  Cleveland  has  shown.1  The 
learner  may  also  continue  to  use  methods  of  work 
which  succeed  but  which  keep  him  on  a  plane  of  effi¬ 
ciency  far  below  the  best  he  is  able  to  use.  If  not 
genuinely  interested  in  improvement  the  learner  simply 
becomes  satisfied  with  a  method  of  control  and  work 
that  is  successful  but  far  too  slow  for  the  highest  type 
of  performance  that  is  possible  for  him.  With  a  knowl¬ 
edge  of  his  score  and  interest  in  his  own  advancement, 
wrong  habits  simply  cannot  be  fixed  because  all  wrong 
and  inefficient  methods  accidently  used  in  the  course 
of  the  learning  will  be  promptly  eliminated,  and  the 
learner  will  continue  to  vary  his  responses  until  a 
better  method  of  work  is  originated  and  selected. 

“Where  there  is  a  will  there  is  a  way,”  means,  when 
applied  to  learning,  that  if  a  learner  really  believes  that 
there  is  a  better  way  and  is  interested  enough  in  finding 
it  he  will  somehow  discover  and  use  it.  If  there  is  no 
way  he  proceeds  to  make  one  if  it  is  humanly  possible 
to  do  so.  But  without  interest  in  improvement  and 
belief  in  the  possibility  of  further  success  the  thing  can¬ 
not  happen.  If  it  does  happen,  there  is  no  basis  for 
the  selection  of  the  better  method  of  work  because  the 
basis  for  judging  what  is  best  to  do  has  been  removed. 

It  should  therefore  be  pointed  out  in  closing,  that  a 
knowledge  of  one’s  score,  as  revealed  by  exact  measure¬ 
ments  of  the  learner’s  progress,  is  a  necessary  condition 
for  arousing  his  “will  to  learn.’’  Such  measurement 

1  A.  A.  Cleveland,  “The  Psychology  of  Chess  and  Learning 
to  Play  It,”  Amer.  Jour,  of  Psy.,  1907,  Vol.  XVIII,  pp. 
296-308. 
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will  show  the  amount  and  quality  of  the  defect  that  is 
to  be  overcome  because  the  learner  is  encouraged  to 
compare  his  own  achievement  with  a  real  standard. 
They  also  show  what  succeeds  and  how  well.  They 
therefore  indicate  the  direction  in  which  further  im¬ 
provement  may  be  sought,  and  so  help  to  bring  it 
about.  What  is  needed  in  future  studies  of  learning 
is  a  more  accurate  determination  of  the  exact  sources 
of  improvement  in  each  instance  of  learning,  and  a  more 
accurate  way  of  measuring  the  progress  which  learners 
are  making  in  each  of  these  sources  of  gain.  The  mere 
desire  for  improvement  will  do  much,  as  the  history 
of  mankind  and  the  experimental  studies  of  learning 
quoted  above  conclusively  show.  But  what  is  needed 
most  of  all  just  now  is  (1)  more  scientific  analysis  of 
important  instances  of  learning  to  determine  the  exact 
sources  of  gain,  and  (2)  the  development  of  practical 
and  reliable  methods  of  measuring  the  progress  which 
the  learners  are  making  in  each  of  these  sources  of 
improvement.  Such  knowledge  would  enable  teachers 
not  only  to  make  successful  and  continuous  appeals  to 
the  learner’s  “will  to  learn,”  a  psychological  condition 
that  is  absolutely  essential  for  making  the  most  rapid 
progress  in  learning,  but  it  would  serve  as  the  basis 
for  obtaining  a  truly  economical  method  of  directing 
learners  in  every  case  of  learning  thus  analyzed  and 
measured. 


QUESTIONS  AND  EXERCISES 

1.  How  do  you  account  for  the  steady  and  rapid  rise  in 
the  world’s  record  for  speed  and  accuracy  in  typewriting 
during  the  past  twenty  years?  What  psychological  factors 
have  helped  to  bring  this  about? 

2.  Why  must  learners  believe  in  their  own  ability  to  suc¬ 
ceed?  How  much  influence  does  this  factor  exert? 

3.  How  may  this  belief  and  confidence  in  their  ability  to 
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succeed  best  be  aroused?  Illustrate  from  the  field  of  type¬ 
writing  or  some  other  subject. 

4.  How  important  is  the  attitude  which  a  learner  has 
towards  the  task  of  learning  taken  as  a  whole?  How  may 
this  helpful  attitude  best  be  aroused?  (See  section  2,  par¬ 
ticularly  the  last  paragraph  in  the  section.) 

5.  Give  a  number  of  examples  from  your  own  experience 
to  illustrate  the  effect  of  a  learner’s  attitude  upon  rate  of 
improvement  in  learning.  Are  the  examples  given  in  sec¬ 
tion  1  of  this  chapter  fairly  representative  of  the  influence 
which  this  factor  exerts  upon  a  learner’s  progress? 

6.  How  can  a  learner  be  kept  succeeding  most  of  the  time? 
By  what  standards  should  his  success  be  measured? 

7.  What  attitude  should  learners  have  towards  their  own 
improvement?  Why? 

8.  How  much  and  what  kind  of  effect  does  a  genuine  in¬ 
terest  in  improvement  have  upon  the  learner’s  rate  of  im¬ 
provement  and  upon  the  degree  of  skill  that  he  will  finally 
attain?  (See  section  2  (1).) 

9.  What  is  the  real  source  or  cause  of  the  increase  in  skill 
so  produced?  (See  section  (2).)  Why  does  interest  in  im¬ 
provement  produce  these  effects?  (See  section  (4).) 

10.  What  are  the  chief  sources  of  this  interest  in  improve¬ 
ment  and  confidence  in  one’s  ability  to  succeed?  How  may 
this  helpful  attitude  and  interest  best  he  aroused  and  main¬ 
tained?  (Read  section  3  (3).) 

11.  Describe  the  role  which  measurement  and  proper 
standards  play  in  arousing  this  helpful  attitude  and  interest 
in  improvement. 
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CHAPTER  XXI 

NEED  AND  PLACE  OF  MEASUREMENT 
IN  LEARNING  TO  TYPEWRITE 

All  the  facts  presented  in  the  preceding  chapter  on 
the  “will  to  learn”  show  that  an  exact  knowledge  of  a 
learner’s  improvement  and  a  genuine  interest  in  his 
own  advancement  is  one  of  the  strongest  possible 
incentives  for  making  continued  improvement  in 
learning.  Learners  seem  to  progress  in  direct  pro¬ 
portion  as  we  are  able  to  interest  them  in  their  own 
improvement,  or  to  arouse  m  their  minds  the  intention 
to  improve.  This  can,  of  course,  only  be  done  when 
we  use  reliable  and  practical  methods  of  measuring 
the  progress  they  are  making.  The  “will  to  learn” 
is  more  than  a  sheer  act  of  will  or  desire  for  improve¬ 
ment.  It  must  be  continually  checked  up  by  objective 
measurements.  Without  such  measurements  and  the 
use  of  reliable  standards  and  norms,  any  group  of 
incentives  would  be  powerless  to  produce  greater 
results.  When  these  are  applied,  learners  are  able  to 
release  more  energy,  to  apply  it  more  economically 
and  surely  to  the  right  details  of  the  work,  and  to 
originate  and  select  more  economical  and  efficient 
methods  of  response.  Let  us  therefore  next  turn  to  a 
consideration  of  the  specific  needs  for  such  methods 
of  measuring  progress  in  learning  and  to  a  considera¬ 
tion  of  how  they  may  best  be  developed  and  used. 
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I.  PLACE  OF  MEASUREMENT  IN  EDUCATIONAL 

PRACTICE 

Each  thing  in  the  world  differs  from  every  other 
thing  in  the  universe  both  in  quality  and  in  amount. 
Anything  may  therefore  be  studied  with  a  view  of 
determining  (i)  its  true  nature  or  qualities;  (2)  its 
quantity  or  amount.  For  if  a  thing  exists,  it  exists 
in  some  amount,  which  amount  can  be  measured  if 
we  know  how.  In  education  and  learning  as  with 
everything  else  in  the  world,  any  fact  may  be  studied 
from  both  these  angles,  and  nothing  can  be  fully  or 
correctly  understood  until  we  know  something  about 
both  its  nature  or  quality  and  its  quantity  or  amount. 

In  the  study  of  any  instance  of  learning  we  should 
therefore  determine  not  only  the  nature  of  the  learning 
process  investigated,  the  elements  or  factors  which 
make  it  up,  the  laws  which  control  or  condition  it, 
but  also  the  kind  of  changes  that  are  being  produced 
in  the  learner’s  responses  and  the  amount  of  such 
change  that  is  being  produced.  But  aside  from  this  more 
purely  scientific  reason  for  applying  the  science  of 
measurement  to  the  study  of  the  learning  process 
stands  the  group  of  facts  presented  in  the  preceding 
chapter,  which  show  the  marked  extent  to  which  a 
learner’s  rate  of  improvement  may  be  increased  by  a 
right  use  of  the  results  of  measurement. 

2.  NEED  FOR  RELIABLE  STANDARDS  AND  METHODS 
FOR  MEASURING  PROGRESS  IN  LEARNING 

The  more  important  practical  needs  for  developing 
reliable  and  accurate  methods  of  measuring  progress 
in  learning  to  typewrite  have  already  been  presented 
in  preceding  chapters  and  need  only  be  enumerated 
here.  Speaking  generally,  they  are  needed  (1)  to 
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create  in  learners  a  proper  attitude  towards  the  task 
of  learning  taken  as  a  whole;  (2)  to  strengthen  his 
confidence  and  belief  in  his  own  ability  to  improve, 
bv  arranging  instruction  so  that  he  can  improve  and 
then  by  measurement  demonstrating  in  concrete 
objective  terms  the  fact  of  his  improvement;  (3)  to 
arouse  an  interest  in  improvement  as  such.  This  could 
never  be  done  if  the  fact  of  progress  could  not  be 
established  by  the  results  of  measurement.  Lastly, 
(4)  such  measurement  is  needed  to  make  learners 
more  satisfied  or  pleased  with  their  successes,  when  a 
normal  amount  of  improvement  has  been  made,  and 
displeased  when  they  have  failed  or  when  less  than 
a  normal  amount  of  improvement  is  made.  None  of 
these  favorable  conditions  could  be  established  or 
maintained  unless  accurate  measurements  were  made 
of  the  learner's  progress,  and  a  right  use  made  of 
reliable  standards  and  norms  in  the  interpretation 
of  such  objective  results. 

Specifically  then,  reliable  methods  of  measurement 
and  standardized  norms  may  be  used;  (1)  to  interest 
learners  in  their  own  advancement,  and  so  to  stimulate 
them  to  greater  and  more  continuous  effort  and 
achievement  as  was  demonstrated  in  the  preceding 
chapter;  (2)  to  test  the  success  of  a  teacher’s  method 
of  instruction  and  of  any  learner’s  efforts;  (3)  to 
inform  learners  when  and  by  what  they  should  be 
pleased  and  when  and  by  what  they  should  be  annoyed; 
(4)  to  show  learners  which  of  their  efforts  and  re¬ 
sponses  are  successful  and  which  lead  to  failure;  (5)  to 
make  learners  vary  their  responses  more  because  of 
the  attempts  that  it  encourages  them  to  make  in 
finding  a  more  efficient  and  economical  method  of 
work  or  control  for  some  or  all  the  problems  which 
the  task  of  learning  presents;  (6)  to  enable  learners 


386 


LEARNING  TO  TYPEWRITE 


to  detect  more  quickly  and  surely  when  a  new  and 
successful  adaptation  in  method  has  been  originated 
and  therefore  more  ready  to  select  and  use  these 
more  efficient  responses  when  invented.  (7)  Lastly, 
exact  knowledge  of  a  learner’s  rate  of  improvement 
encourages  self-criticism  and  closer  attention,  not 
only  to  the  task  of  learning  considered  as  a  whole, 
but  to  the  exact  sources  of  improvement  or  failure 
as  such. 

3.  TYPES  OF  MEASUREMENT  NOW  AVAILABLE  FOR 
STUDYING  TYPEWRITING 

The  science  of  measurement  has  been  applied  to 
the  subject  of  typewriting  in  four  different  ways: 
(1)  by  the  development  and  use  of  Trade  Tests ,  which 
seek  to  give  professional  and  business  men  help  in 
selecting  successful  stenographers  and  typists  for  their 
offices;  (2)  by  the  development  and  use  of  prognostic 
or  Special  Ability  Tests,  which  attempt  to  give  parents 
and  teachers  specific  information  in  regard  to  a  pupil’s 
ability  to  learn  or  master  the  art;  (3)  by  the  develop¬ 
ment  of  achievement  or  proficiency  tests,  which  seek 
to  measure  the  speed  and  accuracy  with  which  a  given 
individual  or  class  can  write;  (4)  by  the  development 
and  use  of  special,  individual  Record  Sheets  which  show 
more  specifically  than  any  of  these  other  methods 
the  amount  of  progress  which  learners  are  making 
in  doing  the  particular  things  which  must  be  done  to 
succeed.  Each  of  these  methods  ol  measurement 
should  be  described  in  detail. 

(/)  Development  and  Use  of  Tests  for  Selecting  Typists 

Typewriting  Trade  Tests  attempt  to  give  to  business 
and  professional  men  a  practical  and  reliable  means 
of  selecting  typists  who  are  thoroughly  qualified  lor 
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the  particular  work  they  want  done.  Such  tests  for 
typewriting  attempt  to  give  reliable  information  in 
regard  to  whether  the  person  tested  lias  sufficient 
skill  in  the  use  of  a  typewriter  and  certain  other 
types  of  skill  to  enable  him  to  perform  the  duties 
required  of  a  modern  stenographer.  If  properly  per¬ 
fected  and  used,  such  tests  would  help  to  conserve 
and  utilize  all  varieties  of  talent  and  all  grades  of 
skill  now  possessed  by  those  who  have  learned  to 
typewrite.  Often  these  trade  tests  are  preceded  by 
or  combined  with  an  intelligence  test  designed  to 
measure  the  applicant’s  native  mental  endowments, 
which  of  course  also  play  an  important  role  in  pro¬ 
ducing  a  stenographer’s  success.  The  available  tests 
for  selecting  and  placing  stenographers  will  be  dis¬ 
cussed  in  the  next  chapter. 

(2)  Development  and  Use  of  Special  Ability  Tests 

Special  ability  tests  have  also  been  devised  which 
attempt  to  give  to  parents  and  teachers  information  in 
regard  to  the  native  fitness  of  young  people  for  learning 
this  art:  (1)  By  determining  by  scientific  analysis  the 
characteristics  that  are  necessary  for  success  in  this 
field  of  work,  and  (2)  by  finding  through  the  applica¬ 
tion  of  specially  devised  ability  tests  whether  a  given 
individual  or  group  possesses  these  necessary  char¬ 
acteristics  in  sufficient  amount  to  warrant  them  to  try 
to  fit  themselves  for  the  occupation  of  a  typist.  The 
information  gathered  by  means  of  such  tests  provides 
valuable  data  for  giving  helpful  vocational  guidance 
and  educational  direction  to  the  young  people  that  are 
being  trained.  The  attempts  that  have  been  made  to 
de  vise  this  type  of  test  for  typewriting  and  the  uses 
which  may  be  made  of  such  tests  will  be  discussed  in 
Chapter  XXII. 
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(j)  Development  and  Use  of  Achievement  Tests 

Other  attempts  at  measurement  in  this  field  consist 
of  developing  and  using  educational  or  achievement 
tests.  Here  the  attempt  is  made  to  measure  by  means 
of  standardized  tests  and  the  use  of  carefully  deter¬ 
mined  norms,  how  rapidly  and  accurately  a  given  indi¬ 
vidual  can  write  or  do  the  things  required  of  a  finished 
typist.  Such  tests  differ  from  the  regular  trade  test 
in  the  following  ways,  (i)  They  are  given  to  learners; 
trade  tests  are  given  to  applicants  for  a  position.  (2) 
In  the  development  of  achievement  tests,  norms  or 
standards  are  established  for  various  amounts  of  prac¬ 
tice  or  months  of  study.  In  developing  trade  tests, 
norms  and  standards  are  established  for  various  types 
of  positions  or  jobs.  (3)  Achievement  tests  are  given 
at  frequent  intervals  during  the  period  of  practice  or 
learning.  A  trade  test  is  given  when  a  firm  wants  to 
employ  a  stenographer  or  to  determine  the  relative 
efficiency  of  its  present  stenographic  force.  Both 
attempt  to  determine  how  well  the  subjects  can  do  the 
various  things  that  a  typist  must  do.  But  neither  of 
these  types  of  test  is  designed  to  measure  the  progress 
that  learners  are  making  in  doing  the  specific  things 
which  constitute  success  in  learning  to  typewrite.  They, 
therefore,  do  not  give  reliable  information  in  regard  to 
the  progress  which  a  learner  or  class  is  making  in  each 
of  the  sources  of  gain,  or  tell  how  rapidly  he  is  advanc¬ 
ing  in  learning  to  do  the  specific  things  which  make 
possible  the  increased  achievement,  revealed  by  such 
proficiency  tests. 

For  these  achievement  tests  reliable  standards  and 
norms  must  be  established  to  show  what  an  average, 
a  bright,  or  an  inferior  individual  can  do  with  a  given 
amount  of  practice  and  training.  I  he  score  or  record 
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made  by  another  individual  or  class  may  then  be  com¬ 
pared  with  this  standard  to  determine  whether  they  are 
making  a  normal,  superior,  or  inferior  grade  of  advance¬ 
ment  in  learning  this  art.  But,  as  has  already  been 
shown,  these  tests  measure  the  skill  already  attained 
in  typewriting.  They  give  no  information  whatever  in 
regard  to  the  amount  of  progress  that  is  being  made 
in  the  various  sources  of  improvement  necessary  for 
learning  this  art. 

The  best  available  achievement  test  for  typewriting  is 
the  Blackstone  Stenographic  Test1  which  consists  of  a 
series  of  tests  designed  “to  measure  all  the  elements 
entering  into  ability  as  a  stenographer."  Only  the 
test  for  typewriting  has  been  completed,  it  being  the 
purpose  of  the  author  to  devise  in  the  near  future  a 
test  for  measuring  ability  in  note-taking  and  also  a 
test  for  transcribing  such  shorthand  notes.2  Five 
alternative  forms  of  the  typewriting  test  are  provided 
so  that  the  learner’s  proficiency  may  be  measured  at 
frequent  intervals  without  repetition  of  material.  One 
of  the  strong  features  of  the  Blackstone  test  is  the 
graphic  method  that  has  been  devised  to  keep  a  record 
of  the  learner’s  score.  This  enables  a  teacher  to  show 
by  means  of  percentile  curves  the  relative  amount  of 
progress  that  is  made  by  different  sections  and  classes 
that  have  had  the  same  or  different  amounts  of  prac¬ 
tice.  No  distinction,  however,  is  made  between  a  false 
stroke  on  the  machine  and  the  error  which  produces 

1  Published  (1923)  by  the  World  Book  Company,  Yonkers- 
on-Hudson,  New  York. 

2  Some  half  dozen  tests  for  measuring  proficiency  in  writ¬ 
ing  and  reading  shorthand  are  now  available.  The  best  are 
the  following:  E.  R.  Hokes,  Measuring  Scale  for  Gregg  Short¬ 
hand  and  Penmanship;  Four  Special  Tests  in  Gregg  Short¬ 
hand,  Test  A-i,  B-i,  B-2,  C-i.  The  Gregg  Publishing  Com¬ 
pany,  20  West  Forty-seventh  Street,  N.  Y. 
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it.  But  the  tests  enable  a  teacher  or  administrator  to 
check  up  on  the  results  that  are  obtained  by  their 
various  typewriting  classes.  Where  results  are  found 
to  be  unsatisfactory  when  judged  by  norms  obtained 
from  other  individuals,  classes,  or  schools,  additional 
investigations  must  be  made  to  determine  the  causes 
of  the  failure,  because  the  tests  like  all  educational 
tests,  indicate  none  of  the  causes  either  of  the  failures 
or  successes  that  are  being  made,  because  they  do  not 
measure  the  progress  which  the  learners  are  making  in 
doing  the  specific  things  that  make  greater  proficiency  in 
the  learning  of  the  task  possible. 

What  is  needed  most  is  not  the  knowledge  given 
by  the  use  of  such  standardized  achievement  tests, 
but  facts  which  will  give  to  teachers  and  learners 
alike,  accurate  and  complete  information  in  regard 
to  how  rapidly  and  surely  a  given  pupil  or  class  is 
progressing  in  learning  to  do  the  specific  things  which 
all  learners  must  do  to  master  the  particular  subject 
or  feat  to  be  learned.  In  the  case  of  typewriting,  we 
should  therefore  measure  the  progress  which  is  actually 
being  made  in  acquiring  the  particular  habits  that 
make  achievement  in  typing  not  only  possible  but 
most  economical  and  efficient.  This  can  be  done  only 
by  inventing  and  using  a  real  learning  test  of  the  type 
described  in  Chapter  XVII. 

(4)  Construction  and  Use  of  Individual  Record  Sheets 

A  fourth  type  of  measurement  used  to  assist  learners 
of  typewriting,  consists  of  keeping  an  accurate  record 
of  each  learner’s  gross  and  net  writing  score,  the 
number  and  kind  of  errors  made  in  each  test,  and  as 
many  of  the  other  features  of  the  work  as  may  indicate 
the  kind  and  amount  of  progress  that  is  being  made 
in  each  of  the  sources  of  gain,  so  far  as  these  have  been 
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determined  by  scientific  analysis  or  by  the  experience 
of  the  designers  of  such  record  sheets. 

Here,  in  the  use  of  these  record  sheets,  is  an  attempt 
to  determine  by  actual  measurement  the  progress 
that  is  made  in  doing  some  of  the  things  that  must 
be  done  to  learn  to  typewrite.  The  better  forms  of 
these  record  sheets  and  the  uses  now  made  of  this 
means  of  measurement,  constitute  the  nearest  approach 
to  a  real  learning  test  that  has  anywhere  been  devised. 
The  technique  employed  really  tries  to  get  at  the 
progress  a  learner  is  making  in  doing  each  thing  that 
must  be  done  to  acquire  the  skill.  And  it  should  be 
emphasized  that  such  record  sheets  are  now  consistently 
used  by  those  who  are  training  speed  operators  and  by 
the  most  progressive  and  successful  teachers  of  type¬ 
writing  throughout  the  world.  Two  of  the  trainers 
of  speed  operators  who  have  had  the  most  successful 
experience  in  training  the  winners  of  past  world  con¬ 
tests  told  the  writer  that  their  students  failed  to  make 
consistent  progress  before  they  began  to  keep  such 
records  of  their  work.  And  hve  ex-world  champions 
have  testihed  to  the  immense  practical  value  of  the 
use  of  such  record  sheets.  They  regard  them  not  only 
as  valuable  but  as  an  absolute  necessity,  confirming  the 
results  of  the  learning  experiments  quoted  in 
Chapter  XX. 

Many  types  of  these  record  sheets  have  been  devised 
and  used.  The  following  form,  taken  from  Smith  and 
Wiese’s  “Seven  Speed  Secrets  of  Expert  Typing,”  was 
developed  in  the  speed  department  of  one  of  the 
largest  typewriting  companies  and  has  been  extensively 
used  in  the  schools  for  speed  operators,  in  regular  busi¬ 
ness  schools,  and  in  commercial  departments  of  high 
schools. 

Most  systems  of  teaching  typewriting  recommend 
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TABLE  V 

Smith  and  Wiese’s  Form  of  Individual  Record  Sheet 


Name . 

.  School. 

. Section .  . 

Date 

Material 

Written 

Gross 

Words 

Errors 

Net 

Rate 

No. 

Lines 

Lines  Written 
per  Minute 

Tune  of 
Test 

(Minutes) 

the  use  of  such  record  sheets  for  each  student,  and 
urge  that  they  be  made  the  basis  for  promotion,  or 
used  to  evaluate  the  learner’s  work  for  the  term  or 
year.  No  record  sheet,  no  grade.  They  also  recom¬ 
mend  the  keeping  of  a  record  for  every  test  of  live 
or  more  minutes’  duration,  the  bad  along  with  the 
good  ones,  on  the  theory  that  a  learner  wi  1 1  be  aided 
by  each.  A  poor  record  will  develop  self-criticism 
and  heighten  the  learner’s  desire  to  do  better  in  the 
following  test.  A  good  record  and  continuous  gains 
will  encourage  the  learners,  make  them  put  more 
energy  into  the  work,  increase  their  interest  in  im¬ 
provement,  and  make  them  more  alert  and  anxious 
to  find  the  necessary  means  for  originating  better 
methods  of  work. 

A  number  of  definite  practical  suggestions  have 
also  been  worked  out  for  interpreting  the  data  revealed 
by  these  record  sheets.  For  example,  Smith  and  Wiese, 
in  explaining  to  typists  and  teachers  “The  Speediest 
Way  to  Develop  Skill’’  in  typing,  urge  learners  (i)  to 
compare  the  error  column  with  the  column  showing 
the  number  of  lines  written  per  minute,  and  with  the 
total  time;  (2)  to  study  the  relationship  between 
errors  and  speed.  Where  errors  increase,  the  lines 
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per  minute  invariably  decrease;  where  the  errors 
decrease  in  any  particular  test,  the  lines  per  minute  will 
usually  increase.  This  knowledge  aids  learners  in 
making  a  better  adjustment  to  speed  and  accuracy 
throughout  their  practice.  (3)  They  also  point  out 
that  the  error  and  line-per-minute  columns  may 
profitably  be  suppressed  at  times  m  order  to  establish 
better  “control,”  which  very  markedly  increases  the 
learner's  score  in  the  next  few  tests.  One  concrete 
advantage  of  this  is  that  it  shows  the  learner  that  he 
is  really  making  improvement  when  his  achievement 
score  seems  to  indicate  the  reverse.  (4)  They  also 
point  out  that  an  exaggerated  increase  in  errors  and 
a  decrease  in  the  number  of  lines  written  per  minute 
means  a  loss  of  control  and  a  backward  step  in  the 
learning.  This  should  call  for  immediate  attention 
and  adjustment.  It  also  indicates  what  the  learner 
must  do  to  make  further  improvement  possible. 

(5)  Further,  it  may  be  pointed  out  and  demonstrated 
that  an  increase  in  errors  at  times  results  in  a  relatively 
large  increase  in  gross  speed,  or  number  of  lines  written 
per  minute,  and,  as  such,  is  at  times  desirable  because 
it  makes  a  learner  leave  his  elemental  habits  behind 
and  so  helps  to  push  him  onto  a  higher  plane  of  work. 

(6)  From  such  records  it  may  also  be  shown  that  long 
tests  for  endurance  usually  bring  increased  accuracy 
and  consistency  in  performance.  (7)  Special  attention 
may  also  be  called  to  the  steady  increase  in  the  number 
of  lines  written  per  minute  as  the  practice  proceeds. 

1  his  fact  of  general  improvement  should  be  objectively 
represented  by  means  of  learning  curves  which  picture 
the  actual  improvement  made  from  week  to  week. 
(8)  Lastly,  such  records  may  be  helpful  to  locate 
slumps  in  attention  and  effort  that  should  be  promptly 
corrected  by  the  application  of  special  incentives  to 
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effort  and  interest.  Since  the  effect  of  such  slumps 
in  effort  and  attitude  tend  to  accumulate,  as  we  have 
elsewhere  pointed  out,  some  real  plateaus  in  the  learning 
curve  may  be  averted  by  a  prompt  and  successful 
adjustment  to  this  source  of  arrest,  .if  a  wise  use  is 
made  of  the  data  contained  in  the  individual  record 
sheet. 

It  should  also  be  pointed  out  that  all  this  helps 
learners  to  identify  more  accurately  and  consistently 
the  true  sources  of  improvement  and  the  causes  of 
failure.  It  makes  them  more  self-critical  and  also 
more  pleased  when  they  do  the  things  that  bring 
success  and  more  annoyed  when  any  other  kind  of 
responses  are  made.  It  interests  them  more  in  their 
own  improvement  as  such  and  increases  their  con¬ 
fidence  in  their  ability  to  make  further  gains  because 
they  are  trying  to  determine  how  it  can  be  done. 

Such  individual  record  sheets  therefore  furnish  a 
very  accurate  guide  to  a  student’s  work  from  day 
to  day  and  over  the  period  of  an  entire  course,  and 
may  be  used  as  a  means  for  evaluating  the  student’s 
work.  But  their  chief  value  lies  in  the  fact  that  they 
enable  a  teacher  to  diagnose  each  student's  difficulties 
and  so  reveal  how  he  must  be  helped  to  overcome 
them.  If  teachers  would  add  to  the  record  sheets 
now  in  general  use  a  series  ol  columns  which  would 
show  the  kind  and  number  of  errors  made  in  each  test, 
then  at  frequent  intervals  measure  the  learner’s  pro¬ 
ficiency  in  writing  by  a  standardized  achievement 
test,  such  as  the  Blackstone  test,  they  would  have  a 
record  not  only  of  the  progress  that  each  learner  is 
making  in  each  of  the  sources  of  improvement  but  a 
record  of  each  type  of  difficulty  encountered  and  an 
objective  measure  of  the  amount  of  trouble  which 
each  tendency  to  error  is  producing.  This  would  show 
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t lie  exact  kind  and  amount  of  help  each  learner  needs 
at  that  stage  of  advancement. 

With  the  aid  of  such  measurements  and  by  setting 
a  reasonable  standard  for  accuracy  or  speed,  the  habit 
of  being  accurate  may  be  established  to  any  degree 
of  perfection  desired,  because  of  the  objective  checks 
upon  the  learner's  achievement  which  such  measure¬ 
ments  provide.  By  the  same  procedure  any  other 
desirable  habit  may  be  established  or  strengthened. 
For  example,  after  a  certain  standard  of  accuracy 
has  been  attained,  the  learner  may  turn  to  the  im¬ 
portant  matter  of  trying  to  make  his  movements 
rhythmical  or  uniform  both  as  to  intensity  and  time. 
He  could,  for  example,  practice  speed  or  evenness 
of  stroke  until  his  accuracy  began  to  decrease  at  too 
rapid  a  rate.  Both  long  and  short  tests  may  be  used, 
the  former  to  develop  endurance  and  reserve,  the 
latter  to  increase  speed  or  to  originate  more  efficient 
methods  of  work.  For  in  no  other  way  can  a  learner 
leave  behind  the  less  efficient  habits  of  work  acquired 
at  an  earlier  stage  of  skill.  Even  the  progress  made 
in  overcoming  each  type  of  difficulty  may  be  accurately 
measured  by  a  proper  use  of  the  error  columns. 

I  his  method  of  measurement  may  also  be  used  to 
set  certain  definite  goals,  such  as  making  the  last  test 
for  the  week  uniform  in  time  and  using  the  results  for 
constructing  individual  learning  curves.  By  this  means 
the  entire  week’s  work  may  be  motivated  and  pointed 
towards  this  final  test  for  the  week  which  may  in  this 
way  be  made  to  reveal  the  progress  in  learning  that 
each  student  is  making.  It  may  often  be  desirable  to 
pit  one  section  against  another  in  order  to  increase 
interest  in  improvement  and  to  stimulate  students  to 
put  their  best  efforts  into  the  work.  But  one  student 
should  never  be  pitted  against  another  because  of  the 
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marked  individual  differences  which  exist  in  their 
native  ability  to  learn.  It  is  always  desirable,  how¬ 
ever,  to  have  learners  compare  theirown  present  achieve¬ 
ment  with  their  former  record.  This  should  be  made 
a  continuous  and  essential  part  of  their  work  and  the 
results  set  forth  in  individual  learning  curves. 

Lastly,  such  individual  record  sheets,  if  accurately 
and  conscientiously  kept,  may  be  used  to  show  the 
value  of  patience,  persistence,  or  intelligent  thought  and 
effort  applied  to  the  work.  Anything  that  helps  shows 
up  in  the  record.  A  wrong  response  also  affects  the 
score.  The  results  of  these  measurements  may  there¬ 
fore  be  used  to  demonstrate  to  learners  the  value  of 
interest  in  the  work,  the  value  of  specific  drills,  the 
value  of  persistent  hard  work,  right  technique,  and 
accuracy  of  response,  or  any  other  important  source  of 
gain  which  experience  or  science  has  demonstrated  to 
be  a  contributing  factor  to  the  learning  of  this  art. 

QUESTIONS  AND  EXERCISES 

1.  In  what  two  ways  may  anything  be  investigated  or 
studied  ? 

2.  Why  should  practical  methods  of  measuring  progress 
in  learning  be  devised  and  used?  (Section  2.) 

3.  What  is  meant  by  a  standard  or  norm?  How  are  reli¬ 
able  standards  derived  ?  How  should  they  be  used  to  eval¬ 
uate  the  results  obtained  by  actual  measurements? 

4.  What  types  of  measurement  or  tests  have  been  devised 
to  study  typewriting? 

5.  How  are  successful  typists  selected  and  placed  in  posi¬ 
tions  well  suited  to  their  ability  and  skill?  How  may 
learners  of  typewriting  be  selected? 

6.  How  is  the  performance  ability  or  achievement  of  a 
typist  determined?  How  does  an  achievement  test  differ 
from  a  trade  test? 

7.  How  would  you  measure  the  actual  progress  which 
learners  of  typewriting  are  making? 
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8.  To  what  extent  are  the  best  individual  record  sheets, 
now  used  by  teachers  of  typewriting,  a  learning  test? 

9.  How  would  you  change  the  individual  record  blank 
given  in  fable  V,  page  392,  so  as  to  keep  an  accurate  record 
of  the  kind  and  number  of  mistakes  made  by  each  learner? 

10.  How  might  the  facts  which  such  a  record  sheet  shows 
be  used  to  advantage  by  teachers? 

11.  Criticise  or  defend  the  following  statement:  “The 
chief  value  of  the  data  contained  in  the  individual  record 
sheet  is  that  it  enables  a  teacher  to  diagnose  each  student’s 
difficulties  and  in  consequence  shows  how  the  latter  may  be 
overcome  or  prevented.” 

12.  How  may  these  record  sheets  be  used  to  establish 
desirable  habits,  such  as  accuracy,  evenness  of  stroke,  etc.? 

13.  How  may  this  method  of  measurement  be  combined 
with  the  results  of  an  achievement  test  so  as  to  stimulate 
learners  to  greater  achievement? 

14.  How  could  these  records  he  used  to  demonstrate  to 
learners  the  value  of  (1)  interest  in  his  work;  (2)  certain 
exercises  or  drills;  (3)  accuracy  in  details,  etc. 

REFERENCES 

The  following  books  give  a  good  introduction  to  the  study 
of  measurement  as  applied  in  the  mental  and  educational 
fields.  No  real  learning  tests  are  available  for  any  subject 
or  field. 

Harlan  C.  Hines,  A  Guide  to  Educational  Measurements, 
Houghton  Mifflin,  1923. 

S.  L.  and  L.  W.  Pressey,  An  Introduction  to  the  Use  of  Standard 
Tests,  World  Book  Co.,  1921. 

W.  S.  Mon  roe,  Measuring  the  Results  of  Teaching,  Houghton 
Mifflin  Co. 


CHAPTER  XXII 


VOCATIONAL  GUIDANCE  AND  SELEC¬ 
TION  OF  TYPISTS— OR  CONSERVATION 
AND  CULTIVATION  OF  HUMAN 
CAPACITIES  AND  SKILLS 

I .  TAKING  STOCK  OF  A  NATION^  HUMAN  RESOURCES 
AND  AVAILABLE  SKILLS 

To  conserve  and  utilize  all  its  available  resources  and 
skills,  the  United  States  of  America,  when  she  entered 
the  late  world  war,  planned  to  give  to  each  enlisted  man 
the  necessary  military  training  in  the  shortest  time  pos¬ 
sible  and  to  conserve  every  kind  and  grade  of  technical 
skill  that  was  needed  to  win  the  war.  This  was  accom¬ 
plished  by  selecting,  by  means  of  psychological  tests, 
the  best  human  material  for  the  officer  training  camps 
and  grouping  those  for  intensive  training  who,  because 
of  their  superior  mental  endowments,  could  be  inten¬ 
sively  trained  for  positions  of  leadership  in  the  various 
branches  of  the  military  service.  By  the  use  of  the 
same  tests  those  unable  to  render  efficient  service  in 
the  army,  because  of  defective  or  inferior  mental 
endowments,  were  eliminated  from  the  army  or  placed 
in  positions  where  they  could  render  some  effective 
service  to  their  country. 

All  varieties  and  grades  of  technical  skill  possessed 
by  enlisted  men  were  conserved  and  utilized  in  building 
an  effective  fighting  machine,  (i)  by  determining  the 
exact  kind  and  grade  of  skill  that  was  possessed  by 
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each  recruit,  and  (2)  by  placing  him  in  the  army  as 
nearly  as  possible  where  he  could  render  his  best 
service.  Most  conscripted  men  had  already  had  some 
experience  in  one  or  more  occupations  or  trades  needed 
somewhere  in  the  army.  The  problem  therefore  became 
one  of  ascertaining  the  exact  needs  of  the  army,  deter¬ 
mining  the  type  and  grade  of  skill  possessed  by  each 
recruit,  and  then  placing  him  as  nearly  as  possible  in 
that  branch  of  the  service  where  he  could  make  his 
best  contribution  towards  winning  the  war. 

This  problem  was  solved  (1)  by  determining  from 
accurate  and  exhaustive  interviews,  the  exact  kind  of 
training  and  skill  which  each  recruit  possessed,  and  (2) 
by  ascertaining  from  the  use  of  standardized  trade  tests 
the  exact  amount  of  such  training  and  skill  which  each 
recruit  possessed,  so  that  it  might  be  known  whether 
a  given  man  had  the  necessary  knowledge,  experience, 
and  skill  required  to  succeed  in  a  particular  position 
in  the  army.  For  when  blacksmiths,  stenographers, 
truck  drivers,  etc.,  were  called  for  by  the  military 
authorities  in  France,  it  was  necessary  to  know  that 
the  men  sent  were  capable  of  doing  the  particular  kind 
of  work  that  had  to  be  done. 

Moreover,  since  each  combat  division  in  the  army 
required,  in  addition  to  soldiers,  10,987  trade  special¬ 
ists,  there  were  not  enough  technically  trained  men  in 
the  country  to  supply  the  needs  of  the  army  without 
robbing  the  country  of  the  skilled  workmen  required 
at  home  to  supply  the  necessary  materials  of  war.  It 
therefore  became  necessary  to  arrange  a  scheme  of 
systematic  vocational  training  to  provide  them.  That 
such  efforts  at  training  might  be  most  effective  and 
economical,  special  ability  tests  were  devised  by  psy¬ 
chologists,  which  attempted  to  measure  an  individual’s 
fitness  for  particular  branches  of  the  military  service 
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so  that  only  the  men  would  be  selected  for  these  voca¬ 
tional  schools  who  had  the  native  characteristics  and 
abilities  required  to  learn  the  trade  to  be  taught.  Each 
important  army  occupation  was  also  carefully  analyzed 
in  order  to  ascertain  what  the  worker  had  to  do.  This 
was  required  to  put  the  training  upon  the  most  eco¬ 
nomical  and  efficient  basis. 

Lastly,  as  the  necessary  officers  and  skilled  workers 
were  selected  and  trained,  regular  reservoirs  for  these 
tested  recruits  were  established  so  that  men  with  the 
necessary  talents  and  skills  required  by  the  army  could 
be  quickly  and  surely  located  and  transported  where 
needed.  According  to  the  older  plan  of  organization, 
each  army  division  tried  to  get  the  best  men  it  could 
secure  for  every  job.  This  would  have  proved  fatal  in 
the  present  case  if  all  grades  and  kinds  of  talents  and 
skills  had  finally  to  be  utilized  to  win  the  war.  By 
the  plan  that  was  adopted,  all  types  and  grades  of 
capacity  and  skill  were  conserved  and  utilized:  (i)  by 
determining  exactly  what  was  needed  by  each  army 
division;  (2)  by  ascertaining  as  accurately  as  possible 
each  soldier’s  training  and  native  mental  and  physical 
endowments;  (3)  by  making  up  all  deficiencies  for 
technical  workers  through  a  scheme  of  systematic  voca¬ 
tional  training  for  those  who  could  profit  most  by  the 
instruction;  and  (4)  by  placing  each  man  as  nearly  as 
possible  where  he  could  best  serve  the  army.  In  this 
way  the  various  army  divisions  were  made  of  approxi¬ 
mately  equal  strength,  all  available  talents  and  skills 
were  fully  conserved  and  utilized,  the  needed  addi¬ 
tional  military  and  vocational  training  provided,  and 
enough  skilled  workers  and  officers  produced  to  con¬ 
struct  an  efficient  army  of  five  million  men  in  a  very 
short  period  of  time. 
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2.  ECONOMY  IN  THE  TRAINING  AND  PLACEMENT  OF 
STENOGRAPHERS  AND  TYPISTS 

To  a  limited  extent  this  method  of  conservation 
and  training  is  now  applied  to  the  problem  of  selecting 
and  training  stenographers  and  typists  for  the  work 
of  the  modern  business  and  professional  world.  But 
it  is  of  course  done  much  less  systematically  and 
efficiently.  All  available  grades  of  stenographic  ability 
and  experience  may  be  conserved  and  utilized  by 
developing  and  using  standardized  trade  tests  to 
determine  the  grade  of  proficiency  which  each  candidate 
for  a  position  possesses  and  attempting  to  place  each 
worker  in  a  position  well  adapted  to  his  ability  and 
skill.  Much  social  waste  and  discontent  arises  from 
the  fact  that  many  men  and  women  are  trying  to  do 
work  that  is  too  difficult  for  them  to  do,  either  because 
they  are  too  poorly  trained  or  because  they  do  not 
possess  the  native  characteristics  required  to  succeed 
with  their  tasks. 

The  available  talents  for  this  type  of  work  may  be 
conserved  by  selecting  for  training  only  those  who 
possess  the  mental  and  physical  traits  that  are  re¬ 
quired  to  learn  this  art,  or  that  are  needed  to  enable 
those  in  training  to  succeed  in  the  occupation  for 
which  they  are  being  prepared.  Much  social  waste 
and  personal  discontent  arises  from  the  fact  that 
such  special  ability  tests  have  not  been  devised  and 
more  generally  used  to  select  learners  for  all  important 
lines  of  work.  In  the  field  of  typewriting  and  stenog¬ 
raphy,  for  example,  many  persons  are  attempting 
to  fit  themselves  for  these  lines  of  work  who  have 
few  of  the  native  traits  required  to  succeed  in  learning 
and  practicing  these  arts.  Those  whose  mental  horizon 
is  broader  than  can  be  exercised  by  typing  may  find 
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here  an  opportunity  to  make  their  stenographic 
ability  a  stepping  stone  to  positions  of  leadership  in 
the  modern  business  world.  But  those  who  lack  the 
native  characteristics  to  succeed  in  this  field  of  work 
should  not  be  encouraged  to  take  up.  stenography  and 
typewriting  as  their  life  occupation. 

3-  THE  PLACEMENT  OF  STENOGRAPHERS  AND  TYP¬ 
ISTS  IN  POSITIONS  ADAPTED  TO  THEIR 
ABILITY  AND  SKILL 

Only  a  few  attempts  have  been  made  to  devise 
standardized  tests  which  would  enable  employment 
managers  to  determine,  without  extensive  tryouts, 
the  proficiency  of  applicants  for  stenographic  work. 
In  typewriting  only  a  few  of  such  tests  have  been  de¬ 
vised.  The  best  early  work  that  was  done  to  develop 
a  practical  and  reliable  method  for  selecting  applicants 
for  office  positions  as  stenographers  and  typists  was 
the  experiments  of  Link  1  made  upon  one  thousand 
subjects.  He  desired  not  only  to  determine  the  present 
proficiency  of  these  applicants  but  to  ascertain  whether 
they  had  the  necessary  aptitude  and  native  ability 
needed  to  make  them,  in  time,  speedy  and  accurate 
typists.  For  this  he  selected  four  tests:  (1)  a  standard 
typing  test,  (2)  a  spelling  test,  (3)  a  substitution  test, 
and  (4)  a  modified  form  of  the  Trabue  Completion 
test.  While  these  tests  proved  to  be  valuable  for  the 

1  H.  C.  Link,  Employment  Psychology,  pp.  88-92.  For  other 
early  experiments  to  measure  proficiency  in  stenography  and 
typing  see  Sherman  Cody,  Commercial  Tests  and  How  to  Use 
Them,  pp.  52-163,  World  Book  Co.,  Yonkers-on-Hudson, 
N.  Y.  Chapman,  “Tests  for  Typists,”  Jr.  of  Applied  Psy., 
Vol.  I,  No.  6,  pp.  494-507.  M.  A.  Bills,  “Methods  for  the 
Selection  of  Comptometer  Operators  and  Stenographers,” 
Jr.  Applied  Psy.,  Vol.  V,  1921,  pp.  275-283. 
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purpose  intended  no  attempt  was  made  to  standardize 
them  or  to  construct  a  practical  and  reliable  scale  for 
measuring  the  proficiency  of  applicants  for  office  work. 

The  best  Trade  Test  for  typists  that  has  thus  far 
been  developed  is  the  Thurstone  Employment  Test.1 
This  examination,  Form  A,  attempts  to  give  assistance 
in  judging  ability  in  typing.  A  regular  examination  for 
typists  has  been  arranged  containing  samples  of  “just 
the  kind  of  work  a  typist  may  be  called  upon  to  do,” 
including  a  test  of  the  applicant’s  ability  to  spell. 
The  score  on  each  test  is  expressed  in  terms  of  the 
number  of  errors  made  in  the  test.  But  provision  is 
made  for  finding  the  rating  of  each  applicant  in 
accuracy  or  speed,  or  in  accuracy  and  speed  combined. 
The  tests  have  been  standardized  for  determining  five 
different  levels  of  proficiency  or  ratings  in  each  of  the 
above  items:  very  superior,  superior,  average,  inferior, 
and  very  inferior  ability.  The  following  tests  compose 
the  scale:  (1)  a  test  to  measure  the  subject’s  speed  and 
accuracy  in  typing,  i.e.  writing  correctly  a  corrected  type¬ 
written  page;  (2)  making  out  a  formal  bill  from  a  list 
of  items  miscellaneously  arranged;  and  (3)  crossingout 
all  the  misspelled  words  in  a  list  of  48  words.  In  ad¬ 
dition  to  the  rating  on  the  tests,  the  examination  calls 
for  information  concerning  the  applicant’s  education, 
previous  employment,  references,  etc.,  designed  to 
aid  the  interviewer  in  making  a  better  estimate  of  the 
applicant’s  ability  as  a  typist. 

With  the  help  of  this  information  and  the  standard¬ 
ized  ratings  the  employment  department  will  be  able 
to  ascertain  with  considerable  reliability  whether  a 
given  applicant  is  qualified  for  the  positions  he  has 
to  fill,  and  may  place  each  person  employed  more 

1  Published  by  World  Book  Co.,  Yonkers-on-fdudson, 
N.  Y.,  and  at  2126  Prairie  Ave.,  Chicago. 
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nearly  in  the  position  for  which  he  is  best  qualified. 
Very  little  is  done,  however,  by  the  modern  business 
and  professional  world  to  conserve  all  grades  of  available 
skill.  Each  company  does  what  was  formerly  done 
by  the  army;  namely,  secures  and.  holds  the  ablest 
typists  it  can  get.  But  with  the  competition  which 
normally  results  from  the  variations  in  salary  paid, 
the  less  efficient  stenographers  and  typists  naturally 
migrate  to  the  positions  requiring  the  lower  grades 
of  skill;  the  ablest  workers  to  the  positions  demanding 
the  higher  grades  of  ability  and  skill. 

Such  trade  tests  as  are  already  available  would 
therefore  be  helpful  for  teachers  and  principals  desiring 
to  place  their  graduates  in  positions  for  which  they 
are  best  qualified.  This  is  possible  because  these  tests 
enable  them  to  determine  whether  a  given  student 
possesses  the  grade  of  ability  and  skill  that  is  required 
to  succeed  in  a  given  position.  With  the  aid  of  proper 
standards  and  norms  any  reliable  trade  test  might  be 
used  to  conserve  all  grades  of  skill  turned  out  by  a 
school.  Such  a  test  would  also  enable  a  teacher  to 
place  his  pupils  in  jobs  well  adapted  to  their  abilities 
and  skill  and  so  would  avoid  many  failures  on  the 
part  of  his  students  and  dissatisfaction  on  the  part 
of  their  employers. 

4.  TESTS  FOR  SELECTING  LEARNERS  OF 
TYPEWRITING 

More  attempts  have  been  made  to  determine,  by 
the  application  of  psychological  tests,  the  type  of  native 
mental  ability  that  is  necessary  for  learning  to  type¬ 
write.  Tuttle1  selected  six  different  tests  which  he 

1  Tuttle,  W.  W.,  “Tests  for  Determining  Ability  for  Learn- 
ing  Typewriting,”  Jr.  Educational  Esy.,  Vol.  Xl\  ,  March, 
1923,  177-181. 
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believed  would  measure  the  spycho-physical  processes 
involved  in  the  acquisition  of  typewriting  skill:  (1)  a 
motor  reaction  test,  (2)  a  test  for  rhythm,  (3)  a  test 
for  attention  and  accuracy,  (4)  a  test  of  memory  span, 
(5)  a  directions  test,  and  (6)  a  substitution  test.  But, 
as  is  often  true  when  one  checks  up,  by  actual  empirical 
work,  on  the  accuracy  of  his  theoretical  hypotheses, 
three  of  these  tests  gave  no  help  whatever  for  deter¬ 
mining,  in  advance,  the  student’s  ability  to  learn  to 
typewrite.  The  test  for  rhythm  and  for  abdity  to 
follow  directions  showed  little  positive  correlation 
with  the  progress  made  in  learning  to  typewrite. 
The  test  for  memory  span  gave  a  negative  correlation, 
while  the  motor-action,  the  attention  and  the  sub¬ 
stitution  tests  gave  a  positive  correlation  ranging 
from  .52  to  .68.  Tuttle  concludes  that  the  particular 
abilities  measured  by  the  last  three  tests  are  required 
for  learning  to  typewrite  because  the  students  who 
did  well  on  these  tests  also  received  the  highest  grades 
in  typewriting.  His  results  seem  to  show  that  those 
who  made  a  mark  of  80  or  above  on  these  particular 
tests  may  become  expert  typists.  Those  making  a 
score  of  75-79  may  become  average  typists,  while 
those  making  a  score  below  75  will  either  fail  in  this 
type  of  learning  or  become  very  poor  typists  at  the 
best. 

Herbert  W.  Rogers  1  attempted  to  devise  tests  for 
stenography  and  typewriting  which  would  aid  office 
managers  in  selecting  applicants  for  positions  in  these 
fields  of  work,  and  also  aid  teachers  in  determining 
whether  a  given  student  should  be  encouraged  to 
prepare  for  this  occupation.  He  selected  ten  standard 

‘Rogers,  Herbert  W.,  “Psychological  Tests  for  Stenog¬ 
raphers  and  Typists,”  Journal  of  Applied  Psychology,  Vol.  I, 
pp.  268-274. 
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psychological  tests  which  included  (i)  logical  selection, 
(2)  an  opposites  test,  (3)  verb-object  test,  (4)  a  hard 
directions  test,  (5)  the  agent-reaction  and  action-agent 
test,  and  (6)  a  mixed  relations  test.  These  were  given 
to  45  subjects  in  a  day  extension  class  at  Columbia 
University. 

The  prognostic  value  of  these  tests  was  determined 
by  ascertaining  how  well  the  score  made  on  each  test 
correlated  with  the  progress  these  subjects  made  in 
learning  to  typewrite.  The  stenographic  ability  of 
each  learner  was  measured  by  arranging  the  cases  in 
order  of  the  rankings  earned  on  the  regular  examina¬ 
tions  given  in  this  subject.  Their  ability  in  typing 
was  determined  by  monthly  tests  in  typewriting. 
Correlations  were  then  worked  out  between  the  various 
test  scores  and  the  order  of  rank  in  the  final  examina¬ 
tions  in  these  subjects.  It  was  found  that  certain  of 
these  tests  showed  a  high  correlation  with  success  in 
learning  each  of  these  subjects.  Those  giving  the  best 
correlation  for  stenography  were  (a)  the  opposites, 
verb-object,  directions  and  form  tests.  These  gave  a 
positive  correlation  of  .63.  For  typewriting,  the  verb- 
object,  color  naming,  and  number  checking  tests  gave 
the  best  (.63)  correlation  with  progress  in  learning  to 
typewrite.  Certain  of  these  tests  were  then  grouped 
and  better  standardized  by  Miss  Jaqueth.  For  deter¬ 
mining  general  stenographic  ability  the  opposites, 
substitution,  verb-object,  and  color  naming  tests  are 
recommended.  For  determining  ability,  to  learn  to 
operate  a  typewriter  the  verb-object  and  color  naming 
tests  are  most  diagnostic  and  helpful. 

The  most  systematic  and  seemingly  promising  at¬ 
tempt  yet  made  to  arrange  a  group  of  tests  which  may 
be  used  to  determine  in  advance  those  who  will  be 
successful  in  learning  stenography  and  typewriting  is 
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the  Prognostic  Tests  of  Stenographic  Ability  prepared 
by  Elmer  R.  Hoke.1  This  scale  is  composed  of  seven 
tests:  (1)  motor  reaction,  (2)  speed  of  writing,  (3) 
quality  of  writing,  (4)  speed  of  reading,  (5)  memory, 
(6)  spelling,  and  (7)  a  number-letter  substitution  test. 
After  making  a  preliminary  analysis  of  the  work  of  a 
stenographer  it  was  believed  that  this  work  required 
the  use  of  the  same  motor  and  mental  functions  that 
are  measured  by  these  tests.  The  tests  are  so  con¬ 
structed  and  arranged  that  each  test  and  the  scale  as 
a  whole  may  be  tested  to  see  whether  they  really  do 
enable  teachers  to  determine  accurately  and  in  advance 
the  capacity  for  success  which  a  given  student  or  group 
of  students  possesses.  But  the  tests  have,  to  the 
writer’s  knowledge,  not  yet  been  standardized  for  use, 
or  their  exact  reliability,  as  an  instrument  of  measure¬ 
ment  for  this  purpose,  determined. 

5.  NEED  FOR  WISER  SELECTION  OF  LEARNERS  OF 

TYPEWRITING 

The  experimental  work  which  has  already  been  done 
has  demonstrated  the  fact  that  a  battery  of  tests  may 
be  devised  and  standardized  which  will  provide  teachers 
of  stenography  and  typewriting  with  a  reliable  and 
practical  means  for  selecting  successful  applicants  for 
courses  in  these  subjects.  1  he  same  or  other  tests  may 
be  used  by  professional  men  and  office  managers  to 
select,  without  extended  tryouts,  the  most  successful 
applicants  for  their  stenographic  positions.  The  first 
of  these  problems  is  important  because  it  will  prevent, 
if  successfully  solved,  much  of  the  wasted  effort  and 
disappointment  that  arises  from  the  fact  that  many 

1  Hoke,  E.  R.,  Prognostic  Test  of  Stenographic  Ability ,  The 

Gregg  Publishing  Company,  20  West  Forty-seventh  Street, 
New  York  City. 
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young  people  who  now  take  up  the  study  of  these  arts 
as  a  means  of  earning  a  livelihood  do  not  possess  the 
necessary  native  qualifications  for  attaining  success  in 
these  fields  of  work. 

One  of  the  outstanding  findings  of  the  writer’s  study 
of  the  intelligence  of  high  school  seniors  in  Indiana1 
was  the  large  range  of  intelligence  that  was  possessed 
by  the  young  people  who  were  selecting  the  same  occu¬ 
pation.  This  fact,  revealed  in  many  different  ways  by 
this  study,  emphasizes  the  need  for  wiser  educational 
guidance,  and  for  a  more  consistent  use  of  reliable  intel¬ 
ligence  and  special  ability  tests  to  make  this  guidance 
efficient.  A  more  successful  solution  of  the  second 
problem  would  aid  m  the  conservation  and  cultivation 
of  all  available  human  capacities  and  talents. 

There  is  special  need ,  therefore,  for  tests  and  methods 
of  measurement  which  will  enable  teachers  to  adjust 
the  training  and  work  to  be  done  more  nearly  to  the 
mental  strength  and  abilities  of  the  persons  to  be  trained. 
This  should  be  done  not  only  for  stenography  and  type¬ 
writing  but  for  all  important  lines  of  work.  It  is  even 
more  important  to  give  to  our  youth  this  educational 
direction  than  to  conserve  and  utilize  all  grades  of  skill 
that  have  already  been  acquired,  by  placing  each  worker 
in  the  kind  of  position  where  he  can  best  succeed.  In 
no  other  way  may  all  kinds  and  grades  of  capacities 
and  skills  possessed  by  the  young  people  of  a  state  be 
fully  conserved  and  utilized. 

6.  OTHER  THAN  OCCUPATIONAL  REASONS  FOR 
LEARNING  TO  TYPEWRITE 

There  are,  of  course,  other  reasons  for  learning  to 
typewrite  besides  using  it  as  a  permanent  means  of 

1  W.  F.  Book,  The  Intelligence  of  High  School  Seniors ,  I  he 
Macmillan  Co.,  New  York  and  Chicago,  1922. 
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earning  a  livelihood.  To  thousands  of  young  men  and 
women  in  this  country  shorthand  and  typewriting  serve 
as  a  gateway  to  a  career.  John  Hay’s  skill  as  a  ste¬ 
nographer  secured  for  him  the  position  as  private  secre¬ 
tary  to  Abraham  Lincoln.  From  there  it  was  a  straight 
and  steady  climb  to  Ambassador  of  the  United  States 
to  the  Court  of  St.  James.  Samuel  Insull,  the  electrical 
magnate  of  Chicago,  was  once  private  secretary  to 
Thomas  Edison,  and  his  intimate  contacts  with  this 
genius  doubtless  had  much  to  do  with  his  future  activi¬ 
ties  and  his  marked  success.  The  brightest  member  of 
the  department  of  special  education  in  Washington 
during  the  late  world  war,  was  secretary  to  the  director 
and  attained  her  responsible  position  of  leadership 
because  of  her  ability  as  a  shorthand  reporter  and 
typist.  The  occupation  may  therefore  serve  as  a  step¬ 
ping  stone  to  the  highest  positions  in  the  modern 
political  and  business  world. 

Typewriting  skill  is  also  a  distinct  personal  asset  to 
anyone  planning  to  take  up  a  professional  or  business 
career.  In  fact,  with  the  cheapness  of  machines  it  is 
not  too  much  to  urge  that  every  boy  or  girl  who  con¬ 
tinues  his  education  beyond  the  elementary  grades 
should  study  these  arts  not  merely  for  their  practical 
value  to  him  but  for  the  educational  values  that  are 
obtained.  From  the  practical  or  personal  point  of 
view,  every  man  or  woman  should  learn  to  be  his  own 
stenographer.  A  very  small  fraction  of  time  at  the 
proper  point  in  Ins  educational  career  would  make  him 
reasonably  skilled  in  these  arts.  I  he  time  spent  in 
learning  this  art  would  be  returned  in  after  life  a  hun¬ 
dred  fold  in  the  saving  of  time  and  labor,  not  to  men¬ 
tion  the  fact  that  learning  stenography  and  typewriting 
requires  accurate  observation,  careful  analysis,  con¬ 
stant  concentration  and  persistent  effort  appropriately 
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applied  to  a  specific  task,  and  thereby  insures  the 
development  of  habits  of  mind  and  hand  which  are 
essential  in  every  sphere  of  human  activity. 

It  might  also  be  urged  with  considerable  force  that 
learning  to  typewrite  is  a  valuable  means  for  learning 
to  spell,  (i)  Spelling  words  on  a  typewriter  makes  the 
learner  observe  and  fix  the  exact  sequence  of  the  letters 
which  he  makes  on  the  machine.  No  letter  can  be 
missed  and  they  must  always  be  made  in  the  same  cor¬ 
rect  order.  (2)  The  fact  that  the  process  is  motor  and 
that  the  movements  are  always  arranged  in  a  serial 
order  helps  to  fix  correct  spelling  habits.  (3)  The 
process  of  typing  is  very  definite  and  concrete,  enabling 
the  learner  to  check  up  definitely  not  only  on  the  cor¬ 
rectness  of  each  response,  but  on  his  recognition  of  the 
correctness  of  the  printed  word,  calling  into  use  the 
best  single  aid  for  learning  to  spell;  namely,  learning 
to  identify  correctly  spelled  words  when  seen  in  print. 
(4)  Typing  also  adds  zest  and  interest  to  the  exercise 
of  the  particular  habits  that  must  be  formed  in  spelling 
these  words,  because  all  children  get  pleasure  from 
making  such  definite  movements  as  are  made  in  typing 
and  will  practice  these  movements  with  greater  interest 
and  enthusiasm  than  could  possibly  be  secured  either 
by  writing  the  words  with  a  pencil  or  by  pronouncing 
the  letters  orally.  (5)  In  the  earlier  stages  of  typing, 
each  letter  to  be  made  must  be  definitely  focused  upon 
when  the  letter-making  movement  is  initiated,  and 
again  when  the  correct  key  is  being  located  with  the 
ri^-lit  finger  and  hand.  This  fixes  the  correct  order  of 
the  letters  in  the  word  with  greater  economy  and 
accuracy  than  could  be  done  by  any  other  method  of 
spelling  that  has  been  devised,  because  the  repetition 
of  each  letter  is  accompanied  by  attention  sharply 
focused  on  the  letter-making  movement  while  it  is 
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made,  a  process  that  is  continued  until  the  spelling 
becomes  thoroughly  automatic.  (6)  Lastly,  the  same 
kind  of  spelling  is  learned  that  is  used.  The  learner 
rarely  or  never  has  to  pronounce  the  letters  composing 
a  word,  but  he  must  often  control  the  sequence  of  these 
letters  in  writing.  He  must  also  learn  to  recognize  the 
correct  spelling  of  the  words  seen  in  print.  None  of 
these  necessary  habits  are  formed  by  the  type  of  spelling 
that  is  usually  done  in  the  schools.  But  if  a  child 
should  learn  to  typewrite,  these  particular  habits 
would  not  only  be  formed  and  fixed,  but  developed  in 
a  way  that  would  insure  the  establishment  of  the  par¬ 
ticular  habits  that  are  used  in  recognizing  and  writing 
all  sorts  of  words. 

QUESTIONS  AND  EXERCISES 

1.  Indicate  how  human  interests,  special  capacities  and 
available  skills  may  be  conserved. 

2.  How  were  the  human  resources  and  available  skills  of 
America  conserved  and  utilized  during  the  late  world  war? 

3.  How  may  the  talents  and  special  skills  of  typists  be 
more  fully  conserved  in  a  community  or  state? 

4.  Discuss  the  need  for  economy  in  the  training  and  place¬ 
ment  of  stenographers  and  typists. 

5.  How  may  stenographers  and  typists  be  placed  in  posi¬ 
tions  well  adapted  to  their  ability  and  skill? 

6.  How  may  one  determine  the  degree  of  skill  which  a 
given  typist  possesses?  The  kind  of  training  and  skill  that 
is  demanded  by  a  particular  position  or  job? 

7.  What  natural  qualifications  and  characteristics  must  an 
individual  possess  to  succeed  in  learning  to  typewrite?  How 
may  a  teacher  determine  whether  a  given  individual  pos¬ 
sesses  these  necessary  traits? 

8.  Why  is  there  need  for  more  scientific  methods  of  select¬ 
ing  learners  of  typewriting?  Why  is  it  important  to  adjust 
a  pupil’s  education  and  vocational  training  to  his  mental 
strength  and  special  endowments  and  interests? 
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9.  What  other  than  occupational  reasons  can  you  give  for 
having  young  people  learn  to  typewrite? 
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The  various  experiments  that  have  been  made  in 
attempting  to  construct  an  objective  method  for  deter¬ 
mining  the  capacities  and  abilities  which  make  for  suc¬ 
cess  in  learning  to  typewrite,  have  shown  quite  conclu¬ 
sively  that  certain  mental  characteristics  are  required 
to  achieve  the  greatest  success  in  this  type  of  learning. 
A  large  variety  of  tests  have  been  tried  and  several 
have  been  shown  to  have  definite  value  for  determining 
in  advance  the  degree  of  success  which  a  given  learner 
will  attain. 

M.  A.  Bills'  in  two  investigations  tried  to  get  a  reli-  * 
able  basis  (i)  for  selecting  applicants  for  courses  in 
stenography  and  typewriting  who  would  be  successful 
in  learning  these  arts,  and  (2)  to  determine  whether  it 
was  possible  to  select,  without  an  extensive  tryout, 
from  a  group  of  applicants  for  stenographic  positions 
those  who  would  be  eminently  successful.  Three  types 
of  tests  were  given  to  learners,  and  the  scores  made  on 
these  tests  compared  with  the  progress  made  in  learn¬ 
ing  to  typewrite  by  the  same  subjects:  (a)  a  general 
intelligence  test,  the  Carnegie  Employment  VI;  (b)  a 
series  of  five  tests  designed  to  show  special  aptitudes 

1  Bills,  M.  A.,  “Method  for  the  Selection  of  Comptometer 
Operators  and  Stenographers,”  Jr.  of  A ppiied  Psy.,  Vol.  V, 
pp.  275-283,  and  “A  lest  for  Use  in  the  Selection  of  Ste¬ 
nographers,”  Jr.  of  Applied  Psy.,  Vol.  V,  p.  3 73. 
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in  stenography  and  typewriting,  Carnegie  Employment 
VIII;  (c)  a  will  profile  test  designed  to  measure  motor 
inhibition,  speed  of  decision,  and  perseverance. 

The  general  intelligence  test  was  found  to  be  most 
valuable  for  eliminating  failures  from  among  prospec¬ 
tive  learners  and  candidates  for  a  position.  Eighty-six 
per  cent  of  the  future  failures  could  by  this  means  be 
selected  in  advance  and  eliminated  on  the  basis  of  the 
scores  made  on  these  tests.  Parts  I  and  5  cf  the  special 
ability  tests  proved  most  helpful  for  selecting  candidates 
for  positions  who  would  be  certain  of  success,  the  reli¬ 
ability  of  the  prediction  being  67  per  cent  for  part  5, 
and  69  per  cent  for  part  1. 

The  same  intelligence  test  was  later  given  to  three 
groups  of  successful  stenographers  and  the  scores  made 
on  the  tests  compared  with  the  rankings  given  these 
same  individuals  by  their  employers,  when  judged  on 
the  basis  of  their  worth  to  the  firm.  For  20  stenogra¬ 
phers  from  different  business  firms  the  correlation  be¬ 
tween  the  rankings  on  the  intelligence  test  and  the 
stenographic  efficiency  ratings  given  them  by  their 
office  managers  was  .75.  The  correlation  between  rank 
on  the  intelligence  test  and  the  ratings  given  by  other 
business  firms  to  17  very  successful  stenographers  and 
six  secretaries  was  .92.  And  when  14  other  stenogra¬ 
phers  were  selected  from  five  different  firms  because 
they  were  their  best  stenographers,  the  results  from  the 
intelligence  test  were  even  more  diagnostic  and  positive 
in  their  prediction.  The  lowest  score  made  by  any  of 
these  most  successful  stenographers  was  109  while  the 
mean  score  for  the  group  was  153. 

When  this  same  intelligence  test  was  given  to  a  group 
of  prospective  learners  of  stenography  and  typewriting 
in  a  technical  high  school  and  the  ratings  obtained  on 
the  test  compared  with  their  success  in  learning  to 
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typewrite,  as  evidenced  by  their  school  grades  in  this 
subject  in  the  following  January  and  June,  it  was  found 
that  the  intelligence  test  was  very  helpful  for  selecting 
in  advance  those  who  would  succeed  in  learning  the 
art. 

The  fact  that  most  of  the  students  who  failed  in 
learning  these  subjects  made  a  score  below  60  on  the 
intelligence  test  and  that  a  large  majority  of  those  who 
made  a  score  above  this  point  were  successful  in  learn¬ 
ing  these  subjects  shows  that  general  intelligence,  or 
the  group  of  abilities  measured  by  this  test,  is  an  essen¬ 
tial  factor  in  producing  the  success.  But  certain  other 
facts  which  the  study  revealed,  namely,  that  a  rather 
large  proportion  of  the  individuals  who  were  able  to 
make  high  scores  on  the  intelligence  test  did  not  suc¬ 
ceed  in  the  typewriting  course  and  that  certain  other 
individuals  with  lower  intelligence  ratings  did  succeed, 
constitute  strong  evidence  that  other  special  abilities, 
not  measured  by  an  intelligence  test,  are  necessary. 
I  he  fact  that  most  of  the  successful  stenographers 
tested  by  Bills  rated  so  high  on  the  intelligence  scale 
does  not  preclude  the  possibility  of  their  possessing 
certain  other  abilities  not  measured  by  an  intelligence 
test  which  are  nevertheless  necessary  for  attaining  the 
highest  degree  of  success  in  typewriting. 

I.  EXPERIMENTS  TO  DETERMINE  THE  VOLUNTARY 
MOTOR  ABILITY  OF  THE  WORLD’S 
CHAMPION  TYPISTS 

One  such  ability  the  writer  felt  might  be  a  subject’s 
voluntary  muscular  control  or  the  degree  of  voluntary 
ability  which  he  possessed.  If  this  were  an  essential 
factor  for  successful  typing  and  for  learning  to  type¬ 
write,  it  was  believed  that  it  would  be  markedly  present 
in  the  world’s  champion  typists,  who  have  demon- 
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strated  the  fact  that  they  possess  unusual  ability  for 
acquiring  this  type  of  skill  by  winning  one  or  more 
international  typewriting  contests.  To  test  this 
hypothesis  and  because  the  writer  had  access  to  norms 
for  such  voluntary  motor  control  for  all  ages  from 
six  to  seventy-five,1  he  decided  to  give  the  same  motor 
control  tests  that  were  used  by  Bryan2  and  later  by 
Nicholson  in  studying  the  rise  and  decline  of  voluntary 
motor  ability,  to  all  the  contestants  in  the  last  inter¬ 
national  contest  for  typewriting  held  in  New  York 
City,  October  22,  1923.  This  was  done  and  the  records 
made  by  each  contestant  in  the  world’s  professional, 
amateur,  novice,  and  world’s  school  classes  were 
compared  with  the  norms  obtained  from  unselected 
individuals  of  the  same  ages  in  each  of  the  eight 
groups  of  muscles  tested. 

Four  different  voluntary  controls  were  in  this  manner 
measured  for  each  arm  and  hand:  (a)  the  rate  per 

1  These  norms  were  obtained  by  William  Lowe  Bryan, 
President  of  Indiana  University,  T.  E.  Nicholson,  assistant 
professor,  and  Claude  Campbell,  graduate  student  at 
Indiana  University,  who  have  been  making  a  special  study 
of  the  rise  and  decline  of  voluntary  motor  ability  with  the 
advance  in  chronological  age,  carrying  out  in  identical  form 
the  tests  made  on  school  children  from  6  to  16  years  of  age 
by  President  W.  L.  Bryan  in  his  study  of  Voluntary  Motor 
Ability  made  at  Clark  University  in  1892-93.  The  writer 
is  indebted  to  these  co-workers  for  the  use  of  these  norms 
and  especially  to  Mr.  Kimball,  manager  of  the  international 
typewriting  contests,  Mr.  Simmons  and  Mr.  William  Oswald, 
of  the  Underwood  Typewriter  Company,  for  the  opportunity 
of  giving  these  tests  and  for  invaluable  help  in  securing  com¬ 
plete  and  reliable  records  from  each  contestant  in  the  world’s 
typewriting  contest,  held  in  New  York,  October  22,  1923. 
Our  obligation  to  all  these  persons  is  gratefully  acknowledged. 

2  Bryan,  W.  F.,  “On  the  Development  of  Voluntary  Motor 
Ability,”  Am.  Jr.  of  Psy.,  Vol.  V,  December,  1892. 
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second  at  which  these  subjects  coulcl  move  their  fore¬ 
finger;  (b)  the  rate  at  which  they  could  move  the  hand, 
using  the  wrist  as  a  hinge;  (c)  the  rate  and  regularity 
with  which  they  could  move  the  forearm,  not  bending 
the  wrist;  and  (d)  the  rate  at  which  they  could  move 
the  elbow  using  the  muscles  of  the  shoulder  and 
upper  arm. 

2.  RESULTS 

The  more  important  results  are  given  in  the  follow¬ 
ing  tables  and  curves,  and  show: 

1.  That  all  members  of  the  professional  group  in 
the  last  world's  contest  rank  in  voluntary  motor 
ability  far  above  the  norms  for  their  respective  age 
groups  and  above  the  contestants  in  the  amateur  and 
other  contest  classes. 

2.  That  the  present  world  champion  typists,  Albert 
Tangora  and  George  Hossfeld,  made  the  highest 
record  on  the  motor  ability  tests,  the  record  being 
far  superior  to  all  other  contestants,  including  the 
five  ex-world  champion  typists  whom  we  tested. 
Their  nearest  competitor  was  Fred  Jarrett,  the 
champion  typist  of  Canada,  and  a  contestant  in  the 
professional  class  in  1923,  who  dropped  out  of  the 
last  international  contest  before  he  finished  the  test. 

3.  That  the  ex-world  champions,  taken  as  a  group, 
rank  only  slightly  below  the  present  world  champions 
in  voluntary  motor  control. 

4.  That  this  superiority  holds  for  each  of  the  eight 
measurements  taken. 

5.  That  the  subjects  in  the  professional  group 
arrange  themselves  in  a  regular  descending  order,  on 
the  motor  ability  tests,  beginning  with  the  world’s 
champion  typist  and  ranging  downward  to  the  slowest 
and  most  inefficient  contestant  in  the  group. 
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6.  That  the  world’s  most  expert  typists  show  the 
greatest  superiority  in  voluntary  motor  control  over 
their  various  age  norms,  in  the  elbow  and  shoulder 
muscles  and  in  all  left  hand  movements  tested. 

7.  That  the  school  champions  and"  the  novices  also 
show  a  relatively  higher  degree  of  control  over  their 
respective  age  norms  in  the  elbow  and  shoulder  move¬ 
ments  and  in  the  movements  for  the  left  hand. 

8.  Lastly,  that  the  average  deviation  for  those  taking 
part  in  the  world’s  typewriting  contest  in  a  given 
group  is  lower  than  for  the  groups  which  compose  the 
corresponding  age  norms.  For  example,  the  mean 
deviation  for  the  forefinger  of  the  contestants  in  the 
professional  class  and  the  ex-world  champions  com¬ 
bined  was  2.81  for  the  right  hand,  and  2.50  for  the 
left.  For  the  same  finger  measurement  in  the  amateur 
class,  where  the  age  differences  are  less,  it  was  2.30  for 
the  right  hand  and  2.20  for  the  left.  The  average 
deviation  for  the  various  age  groups  composing  our 
norms  (ages  12  to  52)  varied  from  3.50,  the  lowest, 
to  5.40,  the  highest  average  deviation  for  the  various 
age  group  tested. 

TABLE  VI 

Per  Cent  of  Superiority  Over  Corresponding  Age  Norms 
(Professional  and  Ex-World  Champions) 


No.  W ords  Cor- 

Name  of  Contestant  Superiority  in  Superiority  in  redly  IV ritten 

Right  Hand  Left  Hand  per  Min. 

Albert  Tangora .  321  28.6  147 

George  Hossfeld .  33.1  41.2  146 

Bessie  Friedman .  179  20.0  143 

George  Gaskill .  139  20.4  137 

Wm.  F.  Oswald .  17  0  151  O2 

*Fred  Jarrett .  3°-9  32-4 

Emil  A.  Trefzger .  25.1  27.9  129 


Ave.  Pres.  Champion .  321  28.6  147 

Ave.  Ex-world  Champion .. .  25.0  27.0  136 


*  Did  not  finish  the  contest. 


and  Ex-World  Champions) 
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3.  INTERPRETATION  OF  RESULTS 

Th  ese  results  might,  of  course,  mean  that  this  marked 
increase  in  motor  control  has  been  developed  by  the 
practice  of  these  typists  during  the  many  years  in 
which  they  have  been  in  training.  There  are  items  in 
the  results  that  suggest  such  an  interpretation;  for 
example,  the  marked  increase  in  control  for  the  left 
hand  and  the  great  superiority  in  motor  control  of  the 
individuals  in  the  professional  class  over  the  amateur 
contestants,  and  the  latter  over  the  novices  and  mem¬ 
bers  of  the  school  championship  group. 

That  this  marked  superiority  in  voluntary  motor  con¬ 
trol  was  not  produced  by  extended  practice  on  the 
machine  but  is  a  native  and  necessary  characteristic 
for  attaining  the  highest  degree  of  skill  in  typing  is 
shown  by  the  following  facts:  (1)  no  group  of  muscles 
was  tested  that  is  used  in  typing;  (2)  many  individuals 
were  found  among  the  3000  cases  that  make  up  our 
age  norms,  who  possess  as  high  a  degree  of  voluntary 
motor  control  as  that  possessed  by  the  champion  typ¬ 
ists  of  the  world;  (3)  certain  individuals  were  found 
among  the  world’s  novice  class  who  possessed  only  an 
average  amount  of  voluntary  motor  control,  but  no 
such  individuals  were  found  among  the  more  skilled 
contestants  in  the  professional  or  amateur  classes.  (4) 
It  was  found  by  further  experimentation  that  the  41 
individuals  who  began  the  study  of  typewriting  in  the 
school  of  Commerce  and  Finance  at  Indiana  University 
in  1923,  ranked  as  high  in  voluntary  motor  ability  as 
the  24  individuals  who  had  been  studying  typewriting 
for  two  years.  Moreover  (5)  one  of  the  contestants  in 
the  amateur  class  who  possessed  only  a  little  more  than 
average  voluntary  motor  control  for  her  age,  ranked 
lowest  in  this  class  of  contestants  in  typewriting  skill, 
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Present  World  Champion  Typists 

Strokes  Strokes 


Ex-world  Champion  Typists 


Strokes 
per  see 


Strokes 
per  sec. 


Fig.  22.  Superior  voluntary  motor  ability  of  world  champion 

typists 

— - - -  Individual  Record - 


A.ge  Norm 


Strokes 
per  sec 


Bessie  Reeves 


Strokes 
per  see. 


Florence  Reeves 


Fig.  23.  Voluntary  motor  control  of  Bessie  Reeves  and  her 

sister  Florence 

Age  Norm  -  Individual  Record - 
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notwithstanding  the  fact  that  she  had  been  training  in 
a  special  school  for  speed  operators  for  more  than  a  year 
and  that  her  sister,  who  ranks  very  high  in  voluntary 
motor  control,  gives  public  demonstrations  of  speed  typ¬ 
ing  throughout  the  country  and  possesses  a  very  high 
degree  of  typewriting  skill. 

Again  the  individuals  who  were  studying  typewriting 
at  Indiana  University  during  the  school  vear  1923—24, 
and  judged  by  their  teacher  to  be  superior  and  very 


World  Novice  Class 


Fig.  24.  Sample  record  of  voluntary  motor  ability  of  world 

novice  class 

Age  Norm  -  Individual  Record - 


superior  in  ability  to  learn  typewriting,  ranked  higher 
on  the  motor  ability  tests  than  did  those  rated  “good," 
and  very  much  higher  than  those  rated  "poor"  in 
ability  to  learn  this  subject.  They  also  earned  a  sem¬ 
ester  grade  of  A  or  B  while  those  rated  “poor"  only 
earned  a  D  (the  lowest  passing  grade)  or  failed  in  the 
course.1 

It  was  also  determined  that  the  students  who  earned 


1  W.  F.  Book,  ‘‘Voluntary  Motor  Ability  of  the  World’s 
Champion  Typists,”  Jr.  of  Applied  Psy.,  September,  1924. 
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Experienced  Typists  with  Superior  Typing  Ability 


Beginning  Typists  with  Superior  Typing  Ability 


Beginning  Typists  with  Inferior  Typing  Ability 


Fig.  25.  Voluntary  motor  ability  records  of  learners  of 

typewriting. 

Individual  Record - 


Age  Norm 
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a  term  mark  of  “A”  in  the  typweriting  course  made  a 
higher  rating  on  the  motor  ability  tests  than  did  those 
earning  a  mark  of  “  B.”  Those  earning  a  “  B  ”  for  their 
semester’s  work  made  a  higher  rating  on  the  motor 
ability  tests  than  did  those  earning  a  “C,”  and  the 
latter  a  higher  rating  than  those  who  failed  in  the  course. 
This  data  is  given  in  Table  VIII  below. 


TABLE  VIII 

Comparison  of  Voluntary  Motor  Ability  with  Semester  Grades  in 

Typewriting 


Semester  Grade 
in  Typing 

A  + 

A 

A- 

B  + 

B 

C 

Failed 

Total 

Ave.  strokes 
made  by  each 
hand . 

33.0 

32.4 

CO 

32.7 

30.4 

28.9 

26.8 

Total  cases  in 

each  group.. . 

6 

7 

7 

8 

6 

6 

4 
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And  when  a  comparison  was  made  between  the  suc¬ 
cess  attained  in  learning  to  typewrite  by  the  individual 
students  who  ranked  farthest  above  and  farthest  below 
their  respective  age  norms  in  voluntary  motor  ability, 
the  results  contained  in  Table  IX  were  obtained.  These 
data  show  that  the  individuals  who  possess  the  greatest 
amount  of  voluntary  motor  control  were  regularly  rated 
superior  in  ability  to  learn  this  subject  by  their  teacher, 
and  made  a  grade  of  A  or  B  in  the  course,  while  those 
who  made  the  lowest  scores  on  the  motor  ability  tests 
were  rated  “poor”  in  ability  to  learn  this  subject  and 
either  failed  in  the  course  or  made  a  low  passing  mark 
in  January  and  June. 

We  may  conclude  that  the  kind  of  voluntary  motor 
control  called  for  by  the  motor  ability  tests  used  in 
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these  experiments  is  an  essential  characteristic  for  at¬ 
taining  the  highest  levels  of  typewriting  skill.  Also 
that  these  tests  might  be  used  to  select  subjects  for  the 
special  schools  created  to  develop  speed  operators,  and 
by  teachers  for  selecting  students  for  their  classes  in 
typewriting  who  could  succeed  in  learning  this  subject 
and  for  rejecting  those  who  should  not  choose  type¬ 
writing  as  a  life  occupation. 

TABLE  IX 

Success  in  Learning  To  Typewrite  of  the  Students  at  Indiana 
University  Who  Ranked  Highest  and  Lowest  on  the 
Motor  Ability  Tests 


Individuals 

Average  Su¬ 
periority  in 
Motor  Control 

Average  In¬ 
feriority  in 
Motor  Control 

Semester 
Grade  in 
Typing 

Teacher’s  Es¬ 
timate  of 
Ability  To 
Learn  Typing 

a . 

7-4 

A 

Superior 

b . 

11  7 

B  + 

Very  Superior 

c . 

63 

B 

Good 

d . 

8.8 

A  - 

Superior 

-  4-3 

Failed 

Poor 

y . 

-  4  4 

Failed 

Poor 

Z . 

-  5i 

C- 

Poor 

It  also  seems  evident  that  an  unusual  amount  of 
voluntary  motor  control  in  the  left  hand  and  arm  is 
needed  to  attain  the  highest  degree  of  success  in  typing. 
1  his  is  indicated  by  the  fact  that  superior  control  in 
the  left  hand  and  arm  is  present  in  all  individuals  that 
have  achieved  the  highest  type  of  success  in  typing  and 
in  learning  to  typewrite,  and  by  the  fact  that  the  mean 
variation  for  the  left  hand  movements  is  less  for  all 
contestants  than  it  is  for  the  right.  This  superior  con¬ 
trol  for  the  left  hand  is  probably  necessary  because  the 
present  arrangement  of  the  keyboard  and  the  standard 
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method  of  fingering  taught  in  the  schools  place  a  greater 
load  in  typing  on  the  left  hand  than  on  the  right.1 

These  motor  ability  tests  which  are  easy  to  ad¬ 
minister  should  therefore  prove  especially  valuable  to 
directors  of  schools  for  speed  operators  in  selecting 
subjects  who  can  succeed  and  in  determining  the 
characteristics  that  are  required  to  further  raise  the 
world’s  record  in  this  type  of  skill.  The  first  and  most 
necessary  step  in  producing  future  champions  in  this 
field  is  to  select  individuals  who  possess  the  char¬ 
acteristics  required  to  develop  still  higher  levels  of 
skill.  The  directors  of  these  schools  at  present  cannot 
determine,  except  by  actual  trial,  which  of  their 
subjects  are  capable  of  developing  the  higher  types 
of  skill  required  to  raise  the  world's  record  in  typing. 
Our  experiments  show  that  this  information  might  in 
part  be  provided  by  the  application  of  tests  that 
measure  accurately  the  degree  of  voluntary  motor 
control  which  the  subjects  possess.  In  fact,  it  is 
difficult  to  estimate  the  amount  of  waste  that  would 
be  eliminated  if  such  methods  of  measurement  were 
used  to  select  subjects  for  these  special  schools  and 
the  learners  who  expect  to  make  typing  a  permanent 
occupation. 

It  must,  however,  not  be  concluded  that  a  superior 
degree  of  voluntary  motor  control  is  the  only  char¬ 
acteristic  that  is  required  for  attaining  the  highest  type 
of  skill  in  typing.  That  other  traits  are  helpful  is 
shown  by  the  fact  that  so  many  of  those  who  rate 
high  on  an  intelligence  test  make  such  a  marked  success 
in  typing  and  in  learning  to  typewrite.  Indeed,  the 
task  of  using  a  typewriter  efficiently  involves  much 

1  E.  R.  Hoke,  “The  Improvement  of  Speed  and  Accuracy 
in  Typewriting,”  Johns  Hopkins  Studies  in  Education ,  No.  7> 

p.  20. 
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more  than  the  ability  to  initiate  and  control  certain 
voluntary  movements.  The  wonderful  skill  in  typing 
possessed  by  Bessie  Reeves  is  due  in  part  to  the  fact 
that  she  possesses  an  unusual  amount  of  voluntary 
motor  control,  shown  by  her  superior  score  on  the 
motor  ability  tests,  in  part  to  the  accurate  and  ready 
control  which  she  has  developed  over  the  spelling 
and  meaning  of  practically  every  word  in  the  English 
language.  The  writer  found  it  impossible  to  suggest  a 
word  which  she  could  not  accurately  define  and  in¬ 
stantly  spell  and  locate  in  its  proper  tribal  and  family 
group  of  words.  In  fact,  all  the  words  belonging  in 
the  same  family  or  tribal  class  could  he  repeated 
without  a  moment’s  hesitation,  and  each  of  these 
words  written  relatively  as  fast  as  the  word  “the.” 
1  he  psychological  functions  involved  in  controlling 
the  sequence  of  the  groups  of  movements  that  must 
be  made  to  write  these  words  seem  therefore  to  be  an 
important  factor  in  attaining  the  highest  type  of 
success  in  typing.  Such  elements  may  be  measured 
by  an  intelligence  test.  But  whether  they  are  or  not, 
they  must  be  reckoned  with  by  those  who  are  de¬ 
veloping  the  future  world  champions,  and  by  those 
desiring  to  develop  and  standardize  tests  that  will 
determine  in  advance  a  subject’s  capacity  for  learning 
this  art.  I  he  lact  that  other  characteristics  are  helpful 
or  even  necessary  for  attaining  the  highest  achievement 
m  learning  to  typewrite  must,  however,  not  be  allowed 
to  obscure  the  importance  of  the  results  obtained  in 
the  experiments  reported  above.  These  seem  to  show 
conclusively  that  an  unusual  degree  of  voluntary 
motor  control  is  an  essential  factor  in  attaining  the 
highest  levels  of  success  in  typing  and  in  learning  to 
typewrite. 
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QUESTIONS  AND  EXERCISES 

1.  What  tests  and  methods  have  been  used  to  determine 
the  essential  capacities  and  abilities  which  make  for  success 
in  learning  to  typewrite? 

2.  What  specific  characteristics,  mental  and  physical,  do 
the  most  skilled  typists  possess? 

3.  How  essential  is  a  high  degree  of  voluntary  motor  con¬ 
trol  for  achieving  distinction  as  a  typist? 

4.  Does  a  high  degree  of  motor  control  favor  the  learning 
of  this  art?  Give  reasons  for  your  answer. 

5.  Does  a  low  degree  of  voluntary  motor  ability  hinder  a 
person’s  success  in  learning  to  typewrite?  Give  evidence  in 
support  of  your  answer. 

6.  Is  a  high  degree  of  voluntary  motor  control  the  chief 
or  only  trait  essential  for  achieving  the  highest  degree  of 
success  in  typing  and  in  learning  to  typewrite? 

7.  How  might  a  motor  ability  test  be  used  to  advantage 
in  selecting  (a)  learners  of  typewriting,  (b)  persons  to  be 
trained  as  speed  operators? 

8.  What  other  tests  would  you  combine  with  it  to  select 
persons  who  are  to  be  intensively  trained  as  speed  operators? 
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CHAPTER  XXIV 

SUMMARIZED  STATEMENT  OF  THE  ROLE 
OE  THE  TEACHER  IN  THE  MOST 
EXPEDITIOUS  AND  ECO¬ 
NOMICAL  LEARNING 

The  chief  role  of  the  teacher  in  making  any  case  of 
learning  economical  and  efficient  has  already  been 
indicated  in  the  chapters  which  precede.1  We  need 
here  merely  to  summarize  the  more  important  points 
already  made  and  to  present  certain  other  facts  not 
presented  before  which  will  make  clearer  the  exact 
kind  and  amount  of  direction  that  a  teacher  may 
give  to  his  learners  to  make  their  progress  truly 
economical  and  efficient. 

Perfect  direction  lor  any  instance  of  learning  would 
include  among  other  things:  (i)  a  standardization 
of  the  learning  process  itself  to  insure  the  acquisition 
of  right  habits  of  response  and  the  formation  of  these 
necessary  habits  in  the  correct  psychological  order 
and  in  the  most  direct  and  economical  way;  (2)  the 
prevention  and  elimination  of  the  many  tendencies 
to  error  and  the  special  difficulties  which  every  instance 
of  learning  presents;  (3)  making  favorable  the  ex¬ 
ternal  conditions  under  which  the  learners  must  work; 
(4)  standardizing  the  physiological  conditions  which 

1  For  a  list  ot  the  things  which  a  teacher  of  typewriting 
may  do  to  expedite  matters  for  the  learners  he  seeks  to  direct 
see  Chapter  XVIII,  section  3. 
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affect  the  rate  and  limits  of  progress  in  learning; 
(5)  improving,  and  as  far  as  possible  standardizing, 
the  psychological  conditions  which  intimately  affect 
the  rate,  permanency  and  amount  of  improvement 
which  learners  can  make;  (6)  making  a  proper  utiliza¬ 
tion  of  the  factors  which  stimulate  effort  and  favor 
its  steady  and  continuous  application  to  the  specific 
tasks  which  the  learning  presents;  lastly,  (7)  arranging 
detailed  practice  instructions  for  learners,  based  on  a 
knowledge  of  all  the  facts  which  a  scientific  analysis 
of  the  learning  process,  and  the  experience  of  the  best 
teachers  in  the  field,  have  revealed.  Each  of  these 
phases  of  the  teachers’  task  will  be  briefly  discussed. 

I.  PREVENTING  AND  ELIMINATING  SPECIAL 
DIFFICULTIES 

In  the  first  place  it  is  the  privilege  and  duty  of  a 
teacher  to  see  that  all  difficulties  encountered  in  any 
case  of  learning  are  properly  dealt  with  by  his  learners 
and  promptly  overcome.  To  be  able  to  give  the  kind 
of  assistance  which  learners  need  in  this  phase  of  their 
work,  a  teacher  must  know  the  exact  kind  of  difficulties 
which  his  learners  normally  encounter,  at  what  stages 
of  advancement  they  tend  most  strongly  to  occur, 
their  relative  importance,  and  the  best  ways  of  avoid¬ 
ing  or  overcoming  them.  He  should  also  understand 
the  psychological  importance  of  their  prompt  and 
complete  elimination  as  was  pointed  out  in  Chapter 

XIX. 

A  careful  study  of  the  kind  and  number  of  mistakes 
made  by  learners  of  typewriting  reveals  the  fact  that 
many  hindering  associations  are  developed  at  all 
stages  of  advancement,  mental  and  physical  tendencies 
towards  error  which  greatly  interfere  with  the  develop¬ 
ment  of  the  specific  habits  that  must  be  established  as 
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skill  is  acquired.  At  certain  stages  of  advancement 
these  interferences  become  so  numerous  and  troublesome 
that  the  learners  have  to  devote  most  of  their  attention 
to  avoiding  and  overcoming  them.  Most  of  these 
difficulties  have  already  been  described  in  Chapters 
XIV  and  XV.  One  additional  example  will  help  the 
reader  to  understand  why  learners  need  special  help 
from  teachers  to  meet  in  a  successful  way  the  many 
difficulties  which  any  task  of  learning  presents. 

Four  and  a  half  months  after  the  regular  practice 
of  our  learners  had  ceased,  one  of  the  subjects  v/as 
given  ten  daily  tests  under  the  same  laboratory  con¬ 
ditions  that  governed  his  regular  practice.  Every 
precaution  was  taken  to  keep  all  conditions  uniform. 
A  year  and  a  half  after  the  regular  practice  had  ceased, 
and  a  year  after  the  first  memory  tests,  another  series 
of  ten  tests  was  given  to  the  same  subject  with  the 
same  precautions  as  before.1  The  score  for  the  first 
ten  tests  was  slightly  lower  than  for  the  last  ten  tests 
of  the  regular  practice.  But  the  second  set  of  tests, 
taken  after  a  rest  interval  of  a  year  and  a  half,  during 
which  time  a  typewriter  was  not  even  seen  by  this 
subject,  showed  an  average  daily  gam  in  writing  score 
(after  all  errors  had  been  deducted)  of  eighty-five 
strokes  per  test.  Similar  gains,  after  long  periods  of 
rest,  have  been  found  by  other  investigators  in  different 
fields  of  acquisition,2  and  the  increase  in  skill  usually 
attributed  to  some  sort  of  neural  growth  which  is 

1  See  data  and  facts  presented  in  author’s  Psychology  of 
Skill,  Chapter  VI 

2  B.  Bourdon,  “Recherches  sur  1’Habitude,”  VAnnee  Psy- 
chologique,  Vol.  VIII,  1901,  pp.  227-240.  E.  j.  Swift,  “Mem¬ 
ory  of  a  Skilful  Act,”  Am.  Jr.  Psy.,  Vol.  XVI,  1905,  pp. 
*3i-i 33- 
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supposed  to  continue  after  the  stimulation  set  up  by 
the  learning  has  ceased.1 

As  pointed  out  in  our  original  study  the  marked  gains 
in  skill  shown  by  these  memory  tests  do  not  violate  the 
laws  which  govern  the  fixing  of  habits  in  learning,  but 
are  due  to  the  disappearance,  with  the  lapse  of  time, 
of  numerous  interfering  associations  formed  in  the 
course  of  the  regular  practice.  The  disappearance  of 
these  wrong  habits  of  response  left  the  more  firmly 
established  typewriting  habits  more  free  to  act.  It  was 
determined  that  such  wrong  habits  of  mind  and  fingers 
were  formed  at  all  stages  of  the  practice;  and  that  at 
certain  stages  of  advancement  they  were  developed  in 
such  masses  as  to  produce  real  “critical  stages’’  for  the 
learners.  It  was  also  determined  that  after  the  rest 
interval  of  a  year  and  a  half  these  interfering  habits 
had  noticeably  disappeared.  This  was  shown  by  the 
fact  that  the  writing  responses  cou'd  now  be  made  much 
more  easily  and  correctly.2 

The  significance  of  these  interferences  and  the  im¬ 
portance  of  overcoming  this  difficulty  now  becomes 
clear.  In  the  process  of  learning,  the  development  of 
many  conflicting  associations  and  wrong  tendencies  to 
response  is  a  natural  but  unnecessary  accompaniment 
of  the  development  of  the  habits  to  be  formed.  With 
the  right  kind  of  direction  from  a  skilled  teacher  these 
interferences  may  be  reduced  to  a  minimum.  Without 
such  direction  learners  regularly  push  themselves  into 
all  sorts  of  blunders  and  mistakes.  It  was  clearly  deter- 

1  W.  H.  Burnham,  “Retroactive  Amnesia,”  Am.  Jr.  Psy., 
Vol.  XIV,  1903,  pp.  118-132. 

2  This  ease  in  performance  was  very  noticeable  to  the 
learner  and  was  verified  by  the  marked  reduction  in  the 
total  number  of  errors  made  in  the  writing.  See  Psychology 
of  Skill,  Chapter  VI,  section  3. 
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mined  that  the  process  of  finally  fixing  the  elemental 
habits  which  are  later  combined  to  form  more  efficient 
methods  of  work  in  typewriting  gives  rise  to  difficulties 
that  normally  develop  many  wrong  habits  and  inter¬ 
fering  tendencies  to  response.  These  cause  great  loss 
of  time  and  energy  for  learners  and  must  be  eliminated 
before  further  progress  can  be  made.1 

Our  complete  analysis  of  learning  to  typewrite  showed 
conclusively  that  undirected  learners  tend  to  push  them¬ 
selves  along  too  fast  at  these  “critical  stages,"  giving  an 
opportunity  for  the  development  of  masses  of  such 
interfering  associations  and  wrong  habits  of  response 
as  we  have  described.  And  since  these  must  all  be 
eliminated  before  further  progress  can  be  made  it  is  the 
duty  of  teachers  so  to  guide  and  direct  their  learners  that 
a  minimum  of  such  interfering  habits  will  be  developed 
and  that  those  acquired  will  be  promptly  eliminated.  By 
carefully  directing  the  activities  of  his  students  in  ad¬ 
vance  a  teacher  may  not  only  prevent  the  formation  of 
such  hindering  associations  and  tendencies  to  error,  hut 
he  may  give  help  in  overcoming  the  mistakes  already 
made  and  so  make  sure  that  the  elemental  habits  are 

1  Other  investigators  have  described  different  aspects  of 
this  same  type  of  difficulty  in  other  instances  of  learning. 
Cleveland  observed  that  his  subjects  at  certain  stages  of 
learning  to  play  chess,  could  not  play  in  proportion  to  their 
knowledge  of  the  game.  A.  A.  Cleveland,  “The  Psychology 
of  Chess  and  of  Learning  To  Play  ft,"  Am.  Jr.  Psy.,  18, 
1907,  pp.  327-340.  Swift  reports  that,  at  certain  stages  in 
learning  a  new  language,  factors  accumulate  too  rapidly  for 
immediate  assimilation,  and  thinks  that  the  plateaus  in  learn¬ 
ing  curves  represent,  among  other  things,  “the  mind’s  revolt 
against  further  crowding  and  cramming.”  E.  J.  Swift, 
“Beginning  a  Language;  a  Contribution  to  the  Psychology 
of  Learning,”  Carman  Memorial  Volume  of  Studies  in  Psy¬ 
chology  and  Philosophy ,  Houghton  Mifflin,  1906,  pp.  297-3  1  y 
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properly  fixed  before  the  learner  attempts  to  combine 
them  in  forming  a  higher-order  habit. 


2.  ADJUSTING  ASSIGNMENTS  TO  THE  PSYSIOLOGICAL 
CONDITION  OF  LEARNERS 


The  scientific  analysis  of  learning  to  typewrite,  made 
in  our  original  study,  further  showed  that  all  practice 
taken  when  learners  are  nervous  or  fatigued  is  worthless 
not  only  for  strengthening  the  habits  to  be  fixed,  but  is 
positively  injurious  because  it  prevents  the  origination 
of  more  efficient  methods  of  work  and  favors  the  for¬ 
mation  of  wrong  habits  of  mind  and  hand  that  must 
later  be  eliminated  if  further  gains  are  to  be  made. 

Learners  differ  widely  in  regard  to  their  vital  capa¬ 
city  for  study  and  work.  Some  fatigue  easily  and  re¬ 
cover  slowly;  some  fatigue  slowly  and  recover  rapidly; 
others  fatigue  slowly  and  recover  slowly;  still  others 
fatigue  easily  and  recover  just  as  quickly;  many  occupy 
positions  somewhere  in  between  these  various  extremes. 
Nothing  is  more  important  therefore  than  for  teachers 
to  adjust  the  task  of  learning  to  the  mental  and  physical 
capacities  of  their  learners. 

The  best  results  are  obtained  when  the  periods  of 
practice  or  study  are  of  such  a  length  as  will  give  the 
greatest  amount  of  exercise  to  the  habits  to  be  formed, 
with  the  least  opportunity  for  fatigue  and  for  the  de¬ 
velopment  of  such  interferences  as  were  described  in  the 
previous  section,  and  when  the  interval  between  prac¬ 
tices  or  periods  of  study  is  of  such  a  length,  on  the 
other  hand,  as  will  insure  the  most  complete  dropping 
out  of  the  interfering  tendencies  to  respond  inevitably 
formed  in  the  course  of  the  learning,  with  the  least 
possible  fading  of  the  habits  to  be  established.  Special 
investigation  must  determine  what  these  most  desir¬ 
able  periods  of  work  and  rest  for  any  case  of  learning 
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are.  It  is  the  duty  of  teachers  to  make  a  right  adjust¬ 
ment  to  this  factor  of  fatigue. 

3.  REVIVING  FADED  HABITS 

It  was  also  found  in  our  analysis  of  learning  to  type¬ 
write  that  all  typewriting  habits  and  the  more  economi¬ 
cal  methods  of  control  developed  in  the  course  of  prac¬ 
tice  do  not  work  as  readily  upon  first  beginning  to 
write  as  later  in  a  test;  that  a  little  time  is  required  at 
the  beginning  of  each  day’s  practice  to  revive  the  asso¬ 
ciations  to  be  used  and  to  acquire  the  most  helpful 
mental  set  for  the  work.  It  wras  further  determined 
that  an  actual  physiological  warming  up  accompanies 
this  revival  of  the  older  and  newer  habits.1  It  was  found 
that,  on  an  “off  day”  and  during  the  early  part  of  every 
test  learners  cannot  work  to  advantage  with  a  “do-or- 
die”  attitude,  as  all  our  learners  sooner  or  later  dis¬ 
covered  for  themselves;  that  it  is  impossible  for  them 
to  make  new  adaptations  in  method  before  these  older 
associations  are  fully  revived;  and  that  it  is  strenuous 
effort  applied  to  the  details  of  the  work  when  all  con¬ 
ditions  are  favorable  that  really  lifts  a  learner  out  of 
his  old  and  habitual  methods  of  writing  onto  a  higher 
plane  of  work. 

It  therefore  becomes  the  duty  of  a  teacher  to  urge 
his  learners  on  to  greater  endeavor  when  the  mental 
and  physiological  conditions  are  favorable  for  making 
such  helpful  adaptations  in  method  and  to  urge  a  more 
leisurely  application  of  effort  when  conditions  are  un¬ 
favorable  for  the  taking  of  such  forward  steps.  A  skilled 
teacher  will  never  crowd  his  pupils  at  the  beginning  of 
a  lesson  but  will  see  that  old  associations  and  habits  are 
carefully  revived  by  slower  practice  or  by  discussion 
and  reviews.  Neither  will  he  try  to  force  his  learners 


'See  author’s  Psychology  of  Skill,  Ch.  VIII,  section  2  (1). 
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on  their  “off  days”  or  before  they  are  well  warmed  up, 
but  wdl  see  that  maximum  effort  is  applied  when  the 
conditions  are  favorable  for  the  taking  of  such  forward 
steps.  One  important  duty  of  a  teacher  is  to  provide 
suitable  incentives  to  effort  when  increased  effort  may 
result  in  the  making  of  further  gains. 

4.  IMPROVING  AND  STANDARDIZING  THE  PHYSICAL 
CONDITIONS  UNDER.  WHICH  LEARNERS 
MUST  WORK 

One  of  the  most  fruitful  fields  for  effective  direction 
of  learners  or  for  efficient  teacher  service  will  be  found 
in  standardizing  the  physical  conditions  under  which 
the  learners  must  work.  The  hygiene  of  instruction  is 
one  of  the  most  fruitful  fields  for  educational  economy 
and  research.  It  means  not  only  that  all  conditions 
that  are  positively  harmful  for  progress  in  learning  will 
be  removed,  but  that  all  environmental,  physiological, 
and  psychological  conditions  will  be  made  as  favorable 
as  possible.  It  has,  for  example,  been  shown  that  chil¬ 
dren  will  do  from  thirty  to  forty  per  cent  more  work  in 
school  if  the  conditions  of  heat  and  light  are  made  most 
favorable  for  work,  or  that  they  will  do  the  same 
amount  of  work  this  much  better.  It  has  also  been 
found  that  sluggish  effort  and  fatigue  may  be  pre¬ 
maturely  produced  in  learners  by  improper  conditions 
as  to  humidity  and  temperature;  that  even  the  color 
of  the  walls,  and  the  general  appearance  of  the  school 
room,  have  a  marked  and  measurable  effect  upon  a 
learner’s  performance  in  school. 

The  kind  and  amount  of  influence  which  these  extra 
conditioning  stimuli  exert  upon  a  learner’s  rate  of  prog¬ 
ress  should  be  known  by  a  teacher  so  that  they  may 
be  made  as  favorable  as  possible,  tor,  as  was  pointed 
out  in  Chapters  III  to  \  I,  many  of  these  conditioning 
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stimuli  may  be  used  to  bring  about  the  specific  changes 
in  learners  which  teachers  are  trying  to  make.  It  is 
therefore  the  privilege  of  teachers  to  standardize  these 
environmental  conditions  in  such  a  way  that  these 
extra  conditioning  stimuli  will  be  made  an  aid  to  prog¬ 
ress.  The  exact  ways  in  which  this  may  be  done  must 
of  course  be  determined  by  controlled  observation  and 
experiment,  but  it  is  more  than  likely  that  the  effects 
of  this  group  of  factors,  as  determined  lor  learners  ot 
typewriting,  are  tvpical  of  learning  in  general  and  that 
the  suggestions  made  on  this  point  in  previous  chapters 
of  this  hook  will  hold  for  other  types  of  acquisition  as 
well  as  for  learning  to  typewrite. 

5.  STANDARDIZING  THE  LEARNING  PROCESS 

As  may  readily  be  seen  the  chief  function  of  a 
teacher  is  to  direct  the  learning  process  itself;  to  make 
sure  that  the  necessary  habits  in  any  case  of  learning 
are  formed  and  fixed;  and  that  these  habits  are 
acquired  in  the  most  natural  order  and  in  the  most 
direct  and  effectual  way.  To  give  the  specific  help 
which  learners  need  to  form  and  fix  these  necessary 
habits,  a  teacher  must  know  just  what  his  'learners 
must  do  to  succeed  in  the  type  of  learning  which  he 
directs,  the  best  way  of  doing  these  necessary  things, 
and  the  correct  technique  for  each  important  task 
which  the  learning  presents. 

The  specific  things  which  all  learners  must  do  to 
succeed  in  any  instance  of  learning  can  best  be  deter¬ 
mined  by  making  a  scientific  analysis  of  the  learning 
process.  The  ways  in  which  each  of  these  necessary 
things  should  be  done  cannot  be  standardized,  because 
of  the  individual  differences  in  ingenuity  and  in 
ability  to  learn  which  exist  among  learners.  Teachers 
must  make  due  allowance  for  these  differences.  Some 
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learners  need  more  detailed  direction  than  others. 
Some  require  much  drill  and  many  reviews  to  hx  the 
habits  to  be  formed;  others  require  relatively  little 
drill  because  of  their  superior  capacity  for  modifi¬ 
ability  and  retention.  Some  require  detailed  help  and 
continuous  encouragement  in  order  to  invent  the  new 
responses  which  must  be  originated  as  the  learning 
proceeds.  Others  have  enough  native  interest,  in¬ 
itiative  and  intelligence  to  invent  such  superior 
methods  of  work  with  a  minimum  of  direction  and 
help.  Some  learners,  if  allowed  to  do  so,  may  invent 
a  more  effective  method  of  mastering  the  feat  than 
any  that  has  been  worked  out  before.  But  as  a  rule 
a  better  technique  has  been  developed  by  the  previous 
experience  and  practice  of  the  world  than  any  method 
that  the  ablest  learner  could  invent.  The  general 
procedure  may,  therefore,  be  standardized  and  the 
process  of  learning  made  more  economical  and  efficient 
by  teachers  who  are  in  full  possession  of  the  facts. 

(/)  Stimulating  the  Development  of  More  Economical 

Methods  of  Work 

In  the  first  place  a  teacher  may  be  guidingly  helpful 
in  the  acquisition  of  right  methods  of  study  and  work, 
as  the  following  examples,  taken  from  learning  to 
typewrite,  will  show.  The  earliest  methods  of  response 
used  by  learners  of  this  art  are  adapted  from  the  masses 
of  familiar  habits  which  they  already  possess.  That 
is  to  say,  in  the  beginning  a  learner’s  attention  and 
energies  cannot  be  applied  to  the  task  ot  typing  in  a 
direct  or  skilful  way.  Under  the  influence  of  the 
strong  desire  to  succeed  with  this  new  task  there  is 
called  up  a  mass  ot  old  and  familiar  responses  or 
forms  of  activity,  most  of  which  cannot  be  used  in 
manipulating  the  machine.  From  these  familiar  and 
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excessive  reactions  there  is  developed,  by  the  double 
process  of  selection  and  elimination,  the  first  wasteful 
method  of  writing  used.  By  the  elimination  of  the 
useless  responses  and  by  combining  others,  the  first 
letter  associations  are  formed.  These  are  later  com¬ 
bined  into  more  adequate  methods  of  writing  wThich 
in  turn  are  superseded  by  still  higher  methods  of  work. 
Throughout  this  process  of  developing  higher-order 
habits,  a  sort  of  unconscious  struggle  for  existence 
occurs  among  many  modes  of  response,  resulting  in 
the  survival  of  the  methods  of  work  which  prove 
most  effective  under  the  circumstances.  Most  of  the 
activities  called  up  in  this  way  have  to  be  eliminated. 
Others  are  progressively  organized  into  the  more 
efficient  methods  of  work  used  at  the  higher  levels 
of  skill. 

It  was  found  that  these  new  adaptations  in  method 
wrere  never  planned  for  in  advance  but  were  made 
quite  unintentionally  so  far  as  undirected  learners 
are  concerned.  1  he  better  methods  of  writing  were 
simply  fallen  into  when  the  conditions  were  favorable 
for  taking  such  forward  steps  and  v/hen  the  learners 
were  putting  forth  supreme  effort  and  had  their 
attention  directed  mainly  to  speed.  In  every  case 
these  better  methods  of  work  were  regularly  used  for 
a  time  before  the  learners  were  awrare  of  having  origi¬ 
nated  them. 

Since  the  teacher  cannot  make  his  learners  originate 
such  new  and  more  favorable  responses  nor  aid  them 
directly  in  selecting  the  more  economical  modes  of 
response  wdien  originated  more  or  less  by  accident,  it 
might  appear  that  he  cannot  aid  his  learners  much,  if 
at  all,  in  this  inventional  side  of  the  work.  But  such 
is  not  the  case.  A  teacher  may  greatly  aid  in  making 
such  new  adaptations  in  method:  (i)  by  providing 
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the  necessary  incentives  to  effort  which  will  enable 
his  learners  to  leave  the  old  and  successful  methods 
of  work  behind  as  rapidly  as  more  successful  methods 
of  writing  can  be  invented  and  successfully  used; 
(2)  by  insisting  that  all  elemental  habits  be  firmly  fixed. 

It  was  abundantly  demonstrated  in  our  original 
experiments  that  extreme  effort  carefully  applied  to 
the  details  of  the  work  on  a  good  day,  after  all  associa¬ 
tions  have  been  carefully  revived  and  a  favorable 
mental  set  developed,  is  a  necessary  pre-requisite 
for  the  origination  of  all  successful  adaptations  in 
method.  Less  effort  was  actually  put  into  the  work 
at  those  stages  of  practice  where  little  or  no  improv- 
ment  was  made.1  Moreover,  it  was  shown  that  this 
relaxation  of  attention  and  effort  not  only  kept  the 
learners  from  inventing  new  and  better  methods  of 
writing  but  kept  them  from  using  the  highest  order 
of  habits  which  they  had  thus  far  acquired.  When 
their  attention  and  effort  is  relaxed  learners  are  forced 
to  write  in  a  more  primitive  way  and  do  not  hold 
themselves  on  the  frontier  of  their  best  achievement 
where  new  adaptations  in  method  might  be  laid  hold 
of  and  used. 

It  was  also  shown,  as  previously  pointed  out,  that 
the  elemental  habits  used  at  the  lower  levels  of  skill 
tend  strongly  to  persist  even  after  they  have  been 
superseded  by  more  desirable  methods  of  work;  that 
the  letter  habits  offer  a  stiff  resistance  to  all  new 
methods  of  work  that  must  be  developed  and  used 
to  increase  a  learner’s  skill;  that  at  every  lapse  in 
attention  and  effort  these  more  firmly  established 
habits  step  forward  as  it  were  and  assume  control. 
The  tendency  to  continue  the  writing  on  the  plane  of 
efficiency  already  attained  is  therefore  very  strong 

1  See  author’s  Psychology  of  Skill,  Ch.  VIII,  sec.  (2)  e. 
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and  constantly  present.  In  learning  to  typewrite  it  is 
only  when  the  subjects  are  urging  themselves  forward 
so  fast  that  these  outgrown  habits  cannot  be  used 
that  more  effective  methods  of  work  are  originated. 
Without  the  proper  mechanization  of  these  elemental 
habits  and  their  progressive  organization  into  higher 
methods  of  work,  progress  in  learning  to  typewrite 
would  be  permanently  arrested. 

All  learners  have  special  need  therefore  for  the 
help  of  a  skilled  teacher:  (i)  to  make  sure  that  all 
elemental  habits  are  regularly  and  thoroughly  learned; 
(2)  to  provide  the  necessary  incentives  to  effort  when 
conditions  are  favorable  for  the  taking  of  such  forward 
steps.  Without  the  former,  higher-order  habits  can¬ 
not  be  developed  or  successfully  used  because  they 
are  formed  by  combining  the  simpler  habits  into  a 
more  effective  method  of  work.  The  latter  enables 
learners  to  leave  the  elemental  habits  behind  as  fast  as 
more  economical  methods  of  work  can  be  invented 
and  safely  used.  But  for  this,  extra  incentives  are 
required,  because  one  of  the  most  persistent  laws  of 
attention  makes  learners  neglect  every  process  as  it 
becomes  familiar  by  practice  or  repeated  contacts. 
1  he  role  played  by  a  teacher  in  this  inventional  side 
ol  the  learning  is  therefore  very  specific  and  great. 
He  must  see  that  the  elemental  habits  are  firmly 
fixed;  and  then  make  sure  that  they  are  promptly 
left  behind  by  providing  the  necessary  incentives  to 
effort  which  enable  his  learners  to  invent  and  use  a 
more  desirable  method  of  work. 

(2)  Developing  the  Necessary  Habits  in  the  Correct 
Psychological  Order 

There  is,  of  course,  a  natural  and  correct  order  of 
acquiring  the  special  habits  to  be  formed  in  any 
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instance  of  learning  and  many  unnatural  and  wrong 
methods  of  acquiring  them.  It  is  therefore  the  duty 
of  teachers  to  direct  their  learners  so  that  this  most 
natural  and  economical  order  will  be  used.  It  is 
generally  believed  that  the  logical  order  of  forming 
the  habits  to  be  acquired  in  any  instance  of  learning 
is  also  the  most  effective  way  of  acquiring  them. 
But  studies  of  learning  have  shown  that  this  is  not 
true;  that  habits  rarely  or  never  develop  in  this  way. 
It  has,  for  example,  been  shown  that  while  the  habits 
to  be  acquired  in  a  given  case  of  learning  develop 
in  a  certain  order  of  succession,  none  of  the  elemental 
habits  acquired  reach  complete  maturity  before  higher 
order  habits  begin  to  form.  The  development  of  the 
various  habits  acquired  in  learning  to  typewrite  is 
something  like  the  movement  of  a  flock  of  sheep  along 
a  country  road.  The  whole  flock  moves  forward,  now 
faster  now  slower,  while  first  this  and  then  that  par¬ 
ticular  sheep  pushes  ahead  of  the  rest.  So  in  learning 
to  typewrite;  all  the  habits  to  be  acquired  are  being 
developed  almost  from  the  first.  Over  this  array  of 
possibilities  of  improvement  the  learner’s  attention 
moves,  focusing  now  on  this  now  on  that  particular 
phase  of  the  work  and  causing  an  adaptation  to  be 
made  first  in  this,  and  then  in  another  part  of  the  work, 
producing  great  irregularity  in  the  development  of 
the  various  habits  to  be  acquired. 

The  most  economical  way  of  developing  these  habits 
is  therefore  to  let  them  grow  and  develop  together  as 
far  as  possible.  Our  scientific  analysis  of  learning  to 
typewrite  showed  that  letter  habits  are  best  improved 
and  fixed  in  and  through  the  use  of  word  habits  even 
as  the  latter  are  dependent  upon  the  perfection  of  the 
letter  habits  that  are  combined  to  form  them.  Learn- 
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ers  of  typewriting  should  always  practice  with  the  high¬ 
est  order  of  habits  that  they  can  use  successfully.1 

One  duty  of  the  teacher  is  to  determine  what  this 
most  natural  and  economical  order  of  acquiring  the 
habits  to  be  formed  in  any  instance  of  learning  is,  and 
then  to  arrange  the  instruction  in  such  a  way  that  this 
most  efficient  method  of  acquiring  the  necessary  habits 
will  be  followed  throughout  the  practice  instead  of  some 
artificial  or  logical  order,  which,  though  successful,  is 
much  less  effective. 

(3)  Standardizing  the  Process  of  Fixing  the  Habits  To 

Be  Formed 

In  the  matter  of  fixing  the  habits  to  be  formed  in  any 
instance  of  learning  a  teacher  plays  a  most  impor¬ 
tant  role.  He  must  insist  that  all  elemental  habits  be 
thoroughly  learned  by  the  best  type  of  practice,  a 
matter  that  cannot  be  neglected  or  slighted  if  the  learn¬ 
ing  is  to  proceed.  He  must  also  prevent  his  learners 
from  pushing  ahead  too  fast  at  the  “critical  stages” 
where  elemental  habits  are  being  finally  fixed.  He  must 
prevent  a  too  rapid  presentation  of  details  and  by  care¬ 
ful  direction  make  it  possible  for  his  learners  to  assimi- 

1  Bryan  and  Harter  found,  for  example,  that  practice  in 
receiving  telegraphic  messages  in  sentence  form  increased 
their  learners’  ability  to  receive  isolated  letters  or  words; 
that  more  mistakes  were  made  in  receiving  disconnected 
letters  than  in  receiving,  at  a  much  more  rapid  rate,  letters 
forming  words,  and  that  more  mistakes  were  made  in  receiv¬ 
ing  disconnected  words  than  in  receiving,  at  a  still  higher 
rate,  connected  discourse,  showing  that  a  mastery  of  higher- 
order  habits  “leads  to  greater  accuracy  in  details”  and  helps 
to  fix  the  elemental  habits  involved.  See  “Studies  in  the 
Physiology  and  Psychology  of  the  Telegraphic  Language,” 
Psychological  Review ,  Vol.  6,  p.  358. 
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late  and  organize  all  materials  presented.  One  con¬ 
crete  illustration  will  make  this  duty  of  teachers  clear. 

Our  scientific  analysis  of  learning  to  typewrite  showed 
that  the  plateaus  in  the  learning  curves  were  caused  by 
the  learner’s  failure  to  overcome  a  certain  type  of  diffi¬ 
culty  encountered  at  the  stages  of  advancement  where 
letter  and  word  habits  were  being  mechanized.1  It  was 
found  that  all  elemental  habits  were  fixed  very  slowly;2 
that  a  minimum  of  attentive  direction  was  required  for 
a  very  long  time  after  the  letter-making  responses 
seemed  to  be  entirely  self-regulative.  It  was  also  deter¬ 
mined  that  as  these  letter-making  habits  were  becom¬ 
ing  automatic,  attention  tended  naturally  and  strongly 
to  neglect  this  necessary  mental  control  over  the  work. 
At  the  stages  of  practice  where  these  elemental  habits 
are  being  finally  fixed  one  of  three  things  tends  strongly 
to  occur. 

(1)  The  learners  may  be  caught  more  or  less  un¬ 
awares  by  this  natural  slump  in  attention  and  effort 
and  continue  to  work  accurately  but  more  and  more 
half-heartedly.  In  such  cases  there  is  some  improve¬ 
ment  in  fixing  the  habits  already  developed,  but  no 
origination  of  higher  and  better  methods  of  work.  And 
since  these  elemental  habits  can  best  be  fixed  in  and 
through  their  use  in  higher-order  habits  and  because 
all  habits  are  better  fixed  when  attention  is  sharply 
directed  to  the  work,  even  the  fixing  of  the  elemental 
habits  will  be  much  slowed  down  at  these  stages. 

(2)  There  is,  however,  more  likely  to  go  with  this 
lapse  in  attention  and  effort  a  certain  carelessness  in 
mental  control  and  a  growing  indifference  towards  the 
work  as  a  whole.  This  results  in  the  making  of  many 
mistakes,  especially  when  the  learners  notice  that  little 

1  See  author’s  Psychology  of  Skill,  Ch.  VII,  sec.  1 ;  Ch.  V III, 

sec.  (2)0; Ch.  IX,  sec.,  1  (3).  2  Ibid  Ch.  VII,  sec.  4. 
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or  no  improvement  is  being  made.  Such  situations  are 
almost  sure  to  result  in  greater  effort  being  wrongly 
applied  to  the  work.  The  slight  conscious  direction 
needed  for  so  long  a  time  to  fix  the  elemental  habits  is 
neglected,  and  practice  in  error  usually  results  and  con¬ 
tinues  until  the  learner’s  progress  is  seriously  impaired 
by  the  mistakes  and  interferences  so  produced. 

(3)  A  learner  may,  on  the  other  hand,  deal  so  suc¬ 
cessfully  with  the  particular  difficulties  which  these 
“  critical  stages  ”  in  the  learning  quite  naturally  produce 
that  all  plateaus  will  he  eliminated  from  his  learning 
curve  because  he  conquers  unaided  these  natural  lapses 
in  attention  and  effort  and  every  tendency  to  lag,  by 
his  interest  in  the  work  and  by  his  ability  to  meet  in  a 
successful  way  all  the  difficulties  which  these  “critical 
stages”  in  the  learning  present. 

The  role  which  a  skilled  teacher  may  play  at  such 
stages  of  advancement  is  therefore  very  great.  When 
left  to  their  own  ingenuity  learners  rarely  meet  in  a 
successful  way  the  difficulties  which  these  “critical 
stages”  present.  They  cannot  of  themselves  make 
proper  amends  for  the  lapses  in  spontaneous  attention 
and  interest  which  inevitably  occur,  because  the  most 
effective  incentives  to  effort,  those  born  of  continuous 
progress,  are  lacking  and  because  most  learners  never 
even  suspect  the  cause  of  their  trouble.  They  are 
therefore  wholly  unable  to  make  a  proper  adaptation 
to  these  slumps  in  attention  and  interest  which  natu¬ 
rally  occur  as  the  task  of  learning  grows  old  and  stale. 
Try  as  hard  as  they  may  their  energy  goes  mainly  into 
the  trying  instead  of  into  the  process  of  initiating  and 
controlling  the  proper  responses.  Artificial  incentives 
to  effort  are  needed  to  compensate  for  this  natural 
slump  in  spontaneous  attention  and  effort.  The  learn¬ 
er’s  interest  must  be  re-awakened  by  calling  attention 
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to  the  future  value  of  the  work.  All  learners  have  spe¬ 
cial  need,  at  these  critical  stages  in  the  learning,  for 
the  help  of  a  teacher  who  understands  the  particular 
difficulties  which  his  learners  are  encountering:  (i)  to 
to  see  that  they  attend  more  closely  to  details  until  the 
elemental  habits  are  firmly  fixed;  (2)  to  provide  such 
incentives  to  effort  as  may  fully  atone  for  the  natural 
slumps  in  attention  and  interest  which  the  final  fixing 
of  these  elemental  habits  quite  naturally  brings  on. 

6.  STANDARDIZING  THE  PSYCHOLOGICAL  CONDI¬ 
TIONS  WHICH  AFFECT  THE  RATE  AND  PER¬ 
MANENCY  OF  IMPROVEMENT  IN  LEARNING 

(/)  Cultivating  in  Learners  a  Proper  Attitude  towards 

Their  Task 

As  was  shown  in  previous  chapters,  one  of  the  most 
important  assets  in  any  case  of  learning  is  the  learner’s 
attitude  towards  his  task,  his  attitude  towards  success, 
his  interest  in  improvement,  and  the  strength  of  his 
belief  in  his  own  ability  to  improve.1 

It  was  determined,  for  example,  in  our  study  of 
learning  to  typewrite,  that  a  pleasant  feeling  tone  and 
an  attitude  of  interest  always  accompanied  the  periods 
of  practice  where  progress  was  rapid  and  where  the 
fewest  errors  were  made;  that  a  distinctly  unpleasant 
feeling  tone  and  an  attitude  of  indifference  always 
accompanied  the  periods  of  practice  where  the  work  did 
not  go  well  and  where  the  least  improvement  was  made. 
In  fact,  so  close  was  this  relationship  that  one  might 
almost  have  measured  a  learner’s  degree  of  success  by 
his  mental  attitude  towards  the  work  or  by  his  general 
feeling  tone.  It  was  further  determined  that  the  devel- 

1  See  particularly  Chapter  XX  and  section  (3)  of  Chapter 
XVI. 
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opment  of  the  characteristic  attitude  shown  by  expert 
typists  was  one  of  the  most  important  single  acquisitions 
made  in  learning  to  typewrite.1  In  the  early  stages  of 
practice  all  the  learners  were  intensely  interested  in 
their  work.  They  were  always  anxious  to  take  up  the 
practice  anew  each  day.  Their  attitude  towards  the 
work  and  the  sensations  which  came  from  the  practice 
gave  rise  to  a  pleasant  feeling  tone  which  had  a  helpful 
reactionary  effect  on  their  work.  Continued  practice, 
however,  brought  a  change.  At  the  critical  stages  in  the 
learning,  where  the  plateaus  in  the  learning  curves 
appear,  feelings  of  monotony  took  the  place  of  the 
former  pleasant  feeling  tone,  and  an  attitude  of  disgust 
displaced  the  former  helpful  temper  and  mood  in  all 
our  learners.  The  writing  became  a  disagreeable  task 
and  this  change  in  attitude  exerted  a  restraining  effect 
on  the  learner's  responses.  But  as  greater  skill  was 
acquired  and  as  the  critical  stages  were  passed  the 
learners’  attitude  changed  again.  Their  general  atti¬ 
tude  once  more  became  favorable  and  the  writing  move¬ 
ments  delightful  and  pleasant.  The  expert  typists  in 
our  experiments  enjoyed  the  writing  so  thoroughly  that 
it  was  as  pleasant  and  spontaneous  as  the  play  activities 
of  a  child.  Our  records  showed  that  this  attitude  and 
helpful  feeling  tone  was  only  gradually  attained  and  that 
it  was  in  reality  created  by  the  learners’  successes. 

Since  rapid  progress  in  learning  is  made  only  when 
the  learners  are  feeling  good  and  have  a  certain  atti¬ 
tude  towards  their  task,  it  becomes  clear  that  teachers 
in  any  instance  of  learning  must  give  such  encourage¬ 
ment  and  provide  such  incentives  to  effort  as  will 
create  in  their  learners  this  favorable  attitude  towards 
the  work,  the  necessary  interest  in  improvement,  and 

1  See  author’s  Psychology  of  Skill,  Chapter  VIII,  section  2 
(3).  The  Gregg  Publishing  Company. 
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a  firm  belief  in  their  ability  to  succeed.  This  can  be 
done  only  when  enough  skilled  direction  is  given  to 
keep  the  learners  succeeding  and  when  their  advance¬ 
ment  is  measured  in  each  of  the  necessary  sources  of 
gain. 

( 2 )  Attaching  Greater  Pleasure  to  All  Correct  and 
Necessary  Responses 

For  a  learner  to  make  with  enthusiasm  and  con¬ 
centrated  attention  the  particular  responses  that  must 
be  made  to  succeed  in  a  given  instance  of  learning, 
he  must  believe  in  the  practical  value  and  worth¬ 
whileness  of  the  task  for  him,  and  become  genuinely 
interested  in  his  own  improvement.  Such  results,  how¬ 
ever,  cannot  be  attained  unless  the  learners  can 
readily  identify  the  sources  of  improvement  in  that 
particular  instance  of  learning.  The  teacher  should 
therefore  measure  accurately  the  amount  of  improve¬ 
ment  that  is  being  made  in  each  of  the  sources  of 
gain,  and  possess  a  rather  definite  notion  of  the  amount 
of  progress  that  can  be  made  by  his  learners  in  each. 

Learners  may  be  greatly  helped  by  being  shown  the 
exact  sources  of  their  improvement  and  by  keeping 
an  accurate  record  of  their  progress  in  each  of  these 
sources  of  gain.  By  a  skilful  use  of  norms  and  by  the 
use  of  comparative  scores  a  teacher  may  also  show 
his  learners  the  amount  of  progress  that  should  be 
made.  Then  by  commending  them  freely  when  this 
normal  amount  of  improvement  is  made  and  by 
criticising  those  who  are  failing  to  make  a  normal 
amount  of  gain,  a  teacher  may  attach  genuine  pleasure 
to  all  correct  and  necessary  responses  and  a  feeling  of 
annoyance  to  the  reponses  which  should  be  eliminated. 

It  must,  however,  be  remembered  that  this  cannot 
be  done  unless  both  teachers  and  learners  understand 


ROLE  OF  TEACHER  IN  LEARNING 


449 


what  must  be  done  to  succeed.  The  ease  with  which 
the  learners  may  be  shown  what  should  please  them 
and  the  ease  with  which  satisfaction  may  be  attached 
to  these  necessary  sources  of  gam  is  determined  largely 
by  the  ease  with  which  the  true  sources  of  improve¬ 
ment  can  be  identified.  The  most  skilful  teachers 
know  what  their  learners  must  do  to  succeed  and  can 
therefore  show  them  just  what  they  must  do  to  make 
the  most  rapid  advancement  in  that  particular  in¬ 
stance  of  learning. 

(j)  Aiding  Learners  in  Identifying  the  True  Sources 

of  Their  Gains 

One  of  the  most  important  duties  of  a  teacher  is 
therefore  to  help  his  learners  identify  more  accurately 
and  easily  than  they  would  otherwise  be  able  to  do 
the  exact  sources  of  their  improvement.  In  type¬ 
writing,  a  teacher  might,  for  example,  point  out  the 
specific  help  that  comes  from  occupying  a  correct 
position  at  the  machine;  make  his  learners  see  that  a 
necessary  thing  is  accomplished  by  each  type  of 
exercise  or  drill  which  he  assigns  them;  point  out 
the  correct  procedure  or  technique,  and  at  times 
indicate  the  specific  help  that  comes  from  a  mastery 
of  such  correct  technique.  He  might  also  show  his 
learners  the  advantage  that  comes  from  acquiring 
the  steadiness  and  accuracy  of  mental  and  finger 
control  that  is  insisted  upon  throughout  the  practice; 
the  importance  of  acquiring  and  maintaining  a  certain 
attitude  towards  the  task  of  learning  taken  as  a  whole, 
towards  success,  and  towards  the  learners’  own  im¬ 
provement.  In  other  words  a  teacher  of  typewriting 
should  know  the  exact  result  which  each  drill  produces, 
then  try  to  make  his  learners  strive  to  improve  their 
responses  in  these  particular  respects.  For,  as  was 
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pointed  our  in  Chapter  XX,  the  intention  of  the  learner 
is  an  important  factor  in  bringing  about  improvement. 
Moreover,  any  response  that  is  sharply  attended  to 
is  better  fixed  than  the  responses  correctly  made 
without  this  attention  or  purpose.  A  learner’s  mind 
should  therefore  control  every  response  while  it  is 
being  made  because  this  favors  the  fixing  of  the  habits 
to  be  acquired.  In  a  word,  all  the  learner’s  responses 
in  typing  should  be  made  as  far  as  possible  with  the 
conscious  purpose  in  mind  of  perfecting  touch,  reach, 
rhythm,  finger  action  or  whatever  the  particular  drill 
seeks  to  establish. 

7.  DEVELOPMENT  AND  USE  OF  STANDARDIZED 
PRACTICE  INSTRUCTIONS 

All  these  aids  to  efficient  direction  of  learners  should 
be  utilized  by  teachers  in  formulating  their  daily  lesson 
plans.  By  standardizing  each  group  of  conditions 
mentioned  above,  learners  could  be  largely  freed 
from  the  many  difficulties  which  every  instance  of 
learning  quite  naturally  presents.  Not  only  would 
these  difficulties  be  reduced  to  a  minimum  but  all 
the  external,  physiological  and  psychological  con¬ 
ditions  which  influence  the  rate,  amount  and  per¬ 
manency  of  improvement  would  be  made  favorable 
for  obtaining  the  greatest  possible  results.  If  in 
addition  the  learning  process  itself  were  standardized 
in  some  such  way  as  was  suggested  above,  a  truly 
efficient  method  of  instruction  could  be  developed 
and  used.  Such  a  method,  based  upon  the  facts 
which  a  thorough  scientific  analysis  of  the  learning 
process  to  be  directed  reveals,  would  consist  of  a  set 
of  practice  instructions  or  lesson  plans  that  would 
give  to  the  learners  the  exact  kind  of  help  they  need 
at  every  stage  ol  advancement. 
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The  only  way  to  obtain  such  an  economical  and 
efficient  method  of  directing  learners  in  any  case  of 
learning  is  to  obtain  and  utilize  the  facts  which  a 
complete  scientific  analysis  ol  the  task  of  learning 
reveals.  This  would  shift  the  emphasis  from  methods 
of  teaching,  class  room  management  and  methods  of 
instruction,  to  methods  of  learning,  a  change  that 
is  needed  to  develop  the  most  efficient  methods  of 
instruction  for  all  types  of  learning. 

QUESTIONS  AND  EXERCISES 

1.  What  should  the  most  effective  direction  of  learners 
include? 

2.  What  is  meant  by  adjusting  assignments  to  the  physio¬ 
logical  condition  or  physical  powers  of  children? 

3.  At  what  period  of  practice  should  learners  of  type¬ 
writing  be  urged  to  try  for  greater  speed?  Why? 

4.  What  is  meant  by  standardizing  the  physical  condi¬ 
tions  under  which  the  learners  must  work?  To  what  extent 
can  this  be  done? 

5.  Can  the  learning  process  itself  be  standardized?  To 
what  extent?  How? 

6.  Can  the  psychological  conditions  which  affect  the  rate 
and  determine  the  limits  of  improvement  in  learning  be 
standardized  or  made  more  favorable  by  a  teacher?  How? 

7.  Work  out  what  you  as  a  teacher  may  do  to  improve 
or  standardize  each  one  of  the  following  important  condi¬ 
tions:  (a)  The  learner’s  attitude  towards  his  task  and  to¬ 
wards  his  own  advancement;  (b)  the  amount  of  pleasure 
which  is  aroused  by  his  success;  (c)  easy  and  accurate  iden¬ 
tification  of  the  true  sources  of  improvement. 

8.  Is  it  possible  to  formulate  a  set  of  practice  instructions 
or  lesson  plans  which  would  give  the  needed  help  along  all 
these  lines? 

9.  Why  should  emphasis  be  shifted  from  the  consideration 
of  methods  of  teaching  to  methods  of  learning?  What  im¬ 
portant  results  would  such  a  change  in  emphasis  bring  about? 
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For  the  convenience  of  the  teachers  of  typewriting 
and  other  commercial  subjects  who  are  not  familiar 
with  the  psychological  and  neurological  terms  that  had 
to  be  used  in  this  text,  the  following  definitions  are 
appended : 

Acquired  tendencies:  Tendencies  towards  certain  responses  de¬ 
veloped  by  repetition  or  practice  during  the  life  of  the  individual. 

Affective:  Pertaining  to  the  simple  feelings  of  pleasantness  or 
unpleasantness;  the  record  made  in  consciousness  when  the  in¬ 
dividual  is  being  acted  upon  by  the  stimulus. 

Afferent  nerve :  A  nerve  (usually  sensory)  leading  from  some 
sense  organ  on  the  surface  of  the  body  to  the  spinal  cord  and  brain. 

After-image:  A  continuation  of  the  effect  made  by  a  stimulus 
upon  a  sense  organ  or  group  of  nerve  cells  after  the  stimulus  has 
been  removed.  There  are  two  kinds  of  after-images,  the  positive 
and  the  negative.  A  positive  after-image  is  a  continuation  of  the 
same  effect  produced  by  the  stimulus.  A  negative  after-image  is 
where  the  opposite  effect  is  produced  after  the  stimulus  has  been 
removed,  such  as  seeing  a  black  circle  on  the  ground  or  wall  after 
looking  at  the  sun. 

Amoeba:  One  species  of  unicellular  animal. 

Associative  shifting:  Linking  a  response  to  a  substitute  stimulus 
or  shifting  the  associative  connection  or  linkage  from  one  stimulus 
to  another. 

Atrophy:  A  wasting  away  of  any  bodily  tissues  or  cells. 

Axone:  One  of  the  branching  processes  of  a  nerve  cell.  It 
carries  nerve  impulses  away  from  the  cell  and  usually  connects  up 
with  the  dentrite  of  another  nerve  cell. 

Behavioristic:  Pertaining  to  behavior;  that  is,  the  outward 
observable  acts  of  an  individual. 

Conditioned  reflex:  A  reflex  action  occurring  in  response  to  a 
substitute  stimulus,  that  is,  a  stimulus  that  originally  did  not 
immediately  arouse  the  action,  but  was  associated  with  a  stimulus 
that  did  arouse  the  action;  see  below. 
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Conditioning  stimuli :  Stimuli  not  directly  concerned  in  the 
arousal  of  a  desired  response,  but  which  regularly  accompany  the 
appropriate  stimulus  and  therefore  condition  or  modify  the  effect 
which  this  stimulus  will  have. 

Contiguity:  The  occurrence  of  two  or  more  mental  impressions 
or  stimuli  simultaneously  or  in  immediate  succession  of  time 
or  place. 

Correlation:  A  quantitative  expression  of  the  relationship  exist¬ 
ing  between  two  traits.  May  be  either  positive  or  negative. 

Cortex:  The  outside  layer  of  the  brain,  consisting  almost  entirely 
of  cell  bodies. 

Efferent  nerve :  A  nerve  (usually  motor)  leading  from  the  brain 
and  spinal  cord  to  some  muscle  or  muscles. 

Fixation:  The  direction  of  attention,  usually  involving  a  sense 
organ  upon  some  object  (physical  or  mental). 

Higher-order  habits :  A  habit  or  series  of  habits  developed  by 
combining  the  simpler  habits  formed  in  the  early  stages  of  the 
learning. 

Image :  The  mental  re-instatement  of  a  former  sensory 
experience. 

Inhibition:  The  process  of  blocking  a  nerve  impulse  naturally 
aroused  by  some  situation  or  stimulus. 

Instinct:  A  tendency  towards  a  type  of  activity  representing 
an  hereditary  trait  of  the  species. 

Integration:  The  combination  of  different  acts  so  that  they 
cooperate  towards  a  common  end. 

Introspection:  The  process  of  observing  the  working  of  our  own 
mental  processes. 

Kinaesthe tic  sensations :  Sensations  aroused  by  the  stimulation 
of  tendons,  joints,  muscles,  etc.,  when  movements  are  made. 

Memory  span:  The  number  of  separate  things  that  can  be 
remembered  or  recalled  immediately  after  the  stimulus  has  been 
removed.  It  is  synonymous  with  “immediate  memory.” 

Mental  set:  A  certain  mental  attitude  more  or  less  temporary 
in  character  which  has  been  set  up  by  previous  ideas,  and  which 
helps  to  determine  the  response  to  be  produced  by  a  forthcoming 
stimulus. 


454 


LEARNING  TO  TYPEWRITE 


Motor  nerve  cells:  Nerve  cells  which  are  located  in  the  motor 
centers  in  the  brain  or  spinal  cord,  and  which  connect  with  the 
muscles  or  glands  enervating  them  so  as  to  produce  movements. 

Motor-tactual  image :  The  memory  or  recall  of  motor-tactual 
sensations  aroused  by  touch  and  movement.  (See  motor-tactual 
sensations). 

Motor-tactual  sensations :  The  sensations  aroused  by  making  a 
movement  or  series  of  movements  combined  with  the  sensations 
produced  by  touching  some  object  such  as  the  keys  in  typing  or 
the  keys  in  playing  a  piano. 

Native  tendency:  An  inner  tendency  to  response  which  is 
inherited  by  an  animal  or  individual  because  he  belongs  to  a  certain 
species,  race  or  sex. 

Neural:  Pertaining  to  a  nerve  cell  or  the  nervous  system. 

Neural  arc:  Two  or  more  nerve  cells  linked  together  so  that  a 
definite  functional  linkage  is  established. 

Neuroblast:  An  immature  nerve  cell. 

Neurone:  A  nerve  cell.  The  unit  of  the  nervous  system. 

Occipital  lobe :  The  dorsal  portion  of  the  cerebrum  where  the 
center  for  vision  is  located. 

Ontogenetic:  Relating  to  the  ontogenesis  or  life  history  of  an 
individual  plant  or  animal. 

Paramsecium:  One  of  the  unicellular  animals  technically  called 
the  slipper  animalcule  from  its  shape. 

Patellar:  Pertaining  to  the  patella  or  knee-cap  bone  and  its 
tendons. 

Perception:  Process  of  interpreting  the  things  presented  to  the 
senses. 

Peripheral:  Pertaining  to  the  external,  in  a  psychological  sense, 
usually  referring  to  the  covering  or  outer  part  of  the  body. 

Permeability:  A  primary  quality  of  nerve  tissue  which  is  pos¬ 
sessed  by  all  nerve  fibers,  and  which  allows  the  free  passage  of  the 
nervous  current. 

Perseveration:  I  he  tendency  for  a  neural  process  to  continue 
active  for  a  time  after  the  direct  stimulus  has  been  removed. 

Phylogenetic:  Relating  to  the  life  history  of  any  species  of  plant 
or  animal  life. 
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Plateaus:  A  division  of  a  learning  or  performance  curve  where 
no  improvement  seems  to  have  been  made  for  that  period  of 
practice. 

Prepotent  stimulus :  A  stimulus  which,  because  of  its  nature, 
either  compels  or  is  favored  for  selection  by  an  animal  or  individual. 

Proprioceptor  organs :  Sense  organs  which  are  imbedded  in  the 
body  tissues;  such  as  the  special  sense  organs  located  in  the  muscles 
and  tendons,  the  blood  vessels,  semi-circular  canals,  etc. 

Psycho-physical:  That  which  has  both  a  mental  and  a  physical 
phase. 

Receptor  organ:  Any  sense  organ  capable  of  originating  a  nervous 
impulse  when  properly  stimulated,  that  gives  rise  to  sensations. 

Reflex  action:  An  immediate  and  invariable  response  to  a  single 
sensory  stimulus. 

Response:  A  reaction  to  a  stimulus.  It  may  be  motor,  glandular, 
a  feeling,  or  idea.  The  simplest  kind  of  a  response  is  the  immediate 
reaction  of  a  muscle  or  a  gland. 

Retina:  The  inner  sensitive  coat  of  the  eye  containing  the  recep¬ 
tors  for  vision. 

Sensation:  The  awareness  of  an  impression  made  upon  a  sense 
organ,  such  as  the  ear,  eye,  etc. 

Sensitivity:  The  ease  with  which  a  special  sense  responds  to 
stimuli. 

Stimulus:  Any  situation,  object,  form  of  energy,  or  occurrence 
that  is  capable  of  making  an  impression  on  a  sense  organ  or  on  the 
organism  as  a  whole. 

Subliminal  stimulus:  A  stimulus  that  is  too  weak  to  produce  an 
appropriate  response,  sometimes  said  to  be  below  the  threshold  of 
consciousness. 

Synapse:  The  junction  between  the  axone  of  one  nerve  cell  and 
the  dentrite  of  another.  Neural  connections,  linkages,  and  bonds 
are  believed  to  be  made  at  synapses. 

Unicellular  animal :  An  animal  whose  body  consists  of  only  one 
cell,  such  cell  being  able  to  carry  on  all  the  fundamental  processes 
of  organic  life,  assimilation,  reproduction,  etc. 
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Accuracy,  relation  between  ac¬ 
curacy  and  speed  in  typing, 
227-23 1 . 

Acquired  reactions,  relation  to 
native  modes  of  reaction,  26- 
27- 

Acquisition  of  skill,  physiologi¬ 
cal  and  neurological  basis  for, 

2  7-37; 

Adaptations  made  in  learning, 
positive,  13,  91;  neurological 
basis  for,  92;  negative,  14,  95- 
98,  99-102;  how  new  adapta¬ 
tions  are  made  in  learning  to 
typewrite,  206-210;  new  adap¬ 
tations  in  method  never 
planned  for  in  advance,  208. 

Adding  letters  and  words,  cause 
and  prevention  of  this  type  of 
error,  265. 

Aids  to  habit  formation,  making 
a  right  start,  344;  never  per¬ 
mitting  an  exception,  345— 
346;  should  be  absolute  accu¬ 
racy  and  use  of  correct  tech¬ 
nique,  347;  should  make  an 
emphatic  start,  348-350;  all 
resolutions  should  be  acted 
upon,  350-352. 

Amateur  records  in  typing,  161- 
162. 

Analysis  of  learning  to  type¬ 
write,  detailed  analysis  of 
learner’s  task,  168-185. 

Analysis  of  learning  process, 
what  complete  analysis  in¬ 
cludes,  r  56;  its  purpose  or  aim, 
157;  need  for,  1 57“* 58- 


Anticipation  of  letters  in  typing, 
254-256;  of  syllables  and 
words,  265. 

Association  bysimilarityand  con¬ 
tiguity,  significance  for  origi¬ 
nation  of  new  habits,  60-62. 

Associative  shifting,  44-46. 

Attitude,  towards  success,  3  59 — 
364;  towards  task  of  learning 
taken  as  a  whole,  364-366. 

Bills,  M.  A.,  413. 

Book,  W.  F.,  49,  73-74.  169,  170, 
173,  176,  1 77,  185,  207-208, 
217,  268,  270,  279,  285,  368, 
408,  422,  431-432,  444. 

Bourdon,  B.,  431. 

Burnham,  W.  H.,  432. 

Bryan,  W.  L.,  and  Noble  Harter, 
42,  196,  199,  208,  227,  416,  443. 

Cleveland,  A.  A.,  316,  380. 

Circular  reaction,  law  of,  34. 

Condition  of  learners,  effect  of 
general  neural  and  physical 
condition,  298-300;  hygienic 
condition  as  determiner  of 
rate  of  gain,  301. 

Conditioned  responses,  neuro¬ 
logical  basis  for,  m-113;  re¬ 
lation  to  learning  process,  1 14- 
11 7. 

Conditioning  stimuli,  effect  on 
acquisition  of  skiil,  102-104, 

1 30-1 3  2. 

Copy,  writing  of  on  machine, 
1 70-172;  getting  and  han¬ 
dling  of  in  typing,  193;  accu- 
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rate  reading  of  in  typing,  193; 
errors  made  in  reading,  265. 

Correlation,  between  voluntary 
motor  abdity  and  success  in 
typewriting,  41 5-421 ;  between 
voluntary  motor  ability  and 
success  in  learning  to  type¬ 
write,  425. 

Crowding  and  piling,  cause  and 
prevention  of  this  type  of  mis¬ 
take,  263. 

Conservation  of  available  human 
skills,  398-408. 

Delayed  reaction  experiment,  77 

~78-. 

Diffusion  of  stimuli,  law  ex¬ 
plained,  54;  its  significance  for 
learning,  54. 

Difficulties,  encountered  in  learn¬ 
ing  typewriting,  269-287;  that 
produce  typical  variations  in 
learning  curves,  276-285. 

Direction,  need  for  in  learning, 
325-327;  true  basis  for  in 
learning  to  typewrite,  327; 
kinds  needed  by  learners  of 
typewriting,  328-332. 

Ebbinghaus,  Hermann,  218. 

Economy,  in  placement  of  sten¬ 
ographers  and  typists,  401- 
404;  in  selecting  and  training 
typists,  404-407. 

Effective  speed,  true  basis  for  in 
typing,  232-234;  relation  to 
quality  of  work,  234-235;  ne¬ 
cessary  conditions  for,  234. 

Effort,  natural  slumps  in  atten¬ 
tion  and,  277-280. 

Error,  normal  tendencies  to  in 
typing,  238-266;  kinds  of 
made  in  typing  and  learning 
to  typewrite,  240-243;  rela¬ 
tive  frequency  of  errors  among 
world  champion  typists,  244- 
245;  cause  of  and  means  of 


correcting  and  preventing  er¬ 
rors  in  typing,  250-267. 

Experiments,  to  determine  vol¬ 
untary  motor  ability  of  world’s 
champion  typists,  415-416. 

Factors,  affecting  origination  of 
habits  in  typing,  206-210;  af¬ 
fecting  fixing  of  habits  in 
learning  to  typewrite,  40-41; 
influencing  rate  and  amount 
of  progress  in  learning  to  type¬ 
write,  289-309;  influencing 
rate  of  improvement,  objec¬ 
tive,  291-296;  physiological, 
266-301,  psychological,  302- 
3} 1  • 

Fatigue,  effect  on  progress  in 
learning,  296-298;  effect  on 
fixing  of  habits  in  learning  to 
typewrite,  219. 

Finger,  location  of  keys  in  typ¬ 
ing,  170-180;  acquiring  dex¬ 
terity  in  typing,  183-185;  sub¬ 
stitution  of  wrong  finger  move¬ 
ment  for  correct  one,  252-253; 
cause  of  wrong  finger  move¬ 
ments  in  typing,  252-254. 

Frequency,  law  of,  41. 

Gates,  Georgina,  365. 

Giibreth,  Frank  B.,  155,  160. 

Gulick,  Luther  M.,  282. 

Habit,  what  it  really  is,  341-343; 
bow  originated  and  fixed,  44- 
62,  82-92,  1 19,  132,  344-  352; 
how  originated  and  fixed  in 
typewriting,  206-224;  laws 
governing  the  mechanization 
of,  41-49;  laws  controlling  se¬ 
lection  of  successful  responses, 
64-86;  laws  controlling  the  im¬ 
provement  of,  86-89;  levels  at 
which  originated,  134-146; 
levels  at  which  fixed,  1 47-1 50; 
all  orders  and  kinds  formed  in 
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learning  to  typewrite,  1 87— 
194;  of  manipulation  formed 
in  typing,  187;  of  control 
formed  in  learning  to  type¬ 
write,  1 94—195 ;  general  nature 
of  typewriting,  191-192;  ac¬ 
quiring  habits  of  correct  touch 
and  movement  in  typing,  192; 
normal  order  of  acquiring  in 
typing,  206-210;  howimproved 
in  typewriting,  214-21 5;  how 
mechanized  and  finally  fixed 
in  typewriting,  215-224;  ef¬ 
fect  of  number  of  habits  to  be 
acquired  on  rate  and  amount 
of  improvement  in  learning, 
274-275;  origination  of  higher 
order,  283-284;  persistence  of 
old  and  successful,  280-283; 
aids  for  developing  necessary, 
332-334;  role  in  learning  type¬ 
writing,  340-353;  neural  basis 
for,  341,  345-346;  general  sig¬ 
nificance  and  use  of,  352-355; 
role  of  teacher  in  developing, 
44I-442. 

Herrick,  C.  J.,  39. 

Hoke,  E.  R.,  180,  240,  251,  407. 

Hossfeld,  George  F.,  records 
made  as  world  champion  typ¬ 
ist,  161-163,  228;  motor  abil¬ 
ity  record,  418,  421. 

Human  resources,  taking  stock 
of  nation’s  available  skills, 
397-401. 

Ideas,  use  of  in  originating  new 
habits,  1 39-142. 

Identification  of  sources  of  im¬ 
provement  in  learning,  need 
for,  315-316. 

Improvement,  general  character 
of  in  learning  typewriting, 
269-272;  limits  in  learning  to 
typewrite,  309-3 1 1 ;  why  learn¬ 
ers  cease  to  improve,  313; 
need  for  identification  of  true 


sources  of,  315-316;  effect  of 
interest  in,  367-372. 

Individual  differences,  in  ability 
to  learn  typewriting,  290. 

Individual  record  sheets,  as  a 
means  of  measuring  progress 
in  learning  to  typewrite,  390- 
396;  Smith  and  Wiese’s  form 
of,  392;  uses  which  may  be 
made  of,  392-396. 

Intelligence  of  High  School 
Seniors,  408. 

Interest  in  improvement,  effect 
of  on  learners’  progress,  367 - 
372;  cause  of  gains  which  it 
produces,  373-374;  how 
aroused,  374-376;  an  aid  in 
origination  of  new  and  better 
methods  of  work,  377-378;  an 
aid  in  selection  of  best  meth¬ 
ods  of  work  which  learners  in¬ 
vent,  379-381. 

James,  Wm,  47,  353-355- 

Jennings,  H.  S.,  50,  52,  87. 

Keys,  learning  to  locate  with  fin¬ 
gers,  176-180;  inaccurate  loca¬ 
tion  of,  251 ;  imperfect  location 
of,  251. 

Kimball,  J.  N.,  165,  240. 

Kinaesthetic  sensations,  place  of 
in  learning  to  typewrite,  130- 
131,  192,  335. 

Kirkpatrick,  E.  A.,  137. 

Kitson,  11.  1).,  282,  372. 

Kuo,  Z.  Y.,  85. 

Laws  of  learning,  40-88. 

Law  of  piecemeal  activity,  law 

explained,  56-59;  relation  to 
learning  process,  58. 

Lav/  of  effect,  relation  to  learning 
process,  48-50;  in  connection 
with  negative  adaptations  in 
learning,  95-96;  an  aid  to  fix¬ 
ing  of  habits,  49,  215-222. 


460 


INDEX 


Law  of  reaction,  law  explained, 
1-2;  relation  to  learning  proc¬ 
ess,  2-6;  diagrammatic  repre¬ 
sentation  of,  3. 

Law  of  exercise,  neurological 
basis  for,  31;  relation  to  learn¬ 
ing  process,  41-44. 

Law  of  neural  and  mental  econ¬ 
omy,  illustrated  and  explained, 
86-87;  significance  for  learn¬ 
ing  process,  88. 

Learning,  importance  of,  7;  types 
of,  8-13;  different  bases  of 
classification,  3,  8;  racial 
method  of,  9;  individual  types 
of,  12-13;  methods  of,  1 3 4— 
147;  organic  changes  brought 
about  by,  28-32;  job-analysis 
of  specific  instances  of,  1 5 5— 
158;  complete  analysis  of 
learning  process,  156;  directed 
and  undirected  in  typewriting, 
325-337;  laws  of  explained, 
40-80. 

Learning  curves,  general  features 
of  explained,  271-272;  factors 
affecting  the  course  taken  by, 
272,  274;  for  learning  by  sight 
method,  270;  diagrammatic 
curves  showing  slumps  in  ef¬ 
fort  during  the  periods  of  prac¬ 
tice  represented  by  plateaus, 
278;  daily  and  irregular  fluc¬ 
tuations  of  explained,  300. 

Learning  process,  general  nature 
of,  4-5,  25-38;  three  vital  as¬ 
pects  of,  5;  place  in  the  life  of 
man,  7;  elements  of  enumer¬ 
ated,  21-22;  elements  of 
learning  process  discussed,  13— 
21;  normal  result  of  25-26; 
relation  to  learners’  native  en¬ 
dowments,  26-27;  complete 
scientific  analysis  of,  156-160. 

Learning  to  typewrite,  reasons 
for  learning  typewriting,  408- 
A  IO. 


Learning  tests,  necessary  require¬ 
ments  of  true  measure  of  prog¬ 
ress  in  learning,  317-318;  uses 
which  should  be  made  of  real 
learning  test,  3 19. 

Link,  H.  C.,  402. 

Machine,  how  to  manipulate  in 
typing,  181-183. 

Manipulation,  errors  in  manipu¬ 
lating  machine,  243,  266. 

Measurement,  need  for  in  learn¬ 
ing?  3 15-31 6;  true  basis  for  in 
learning  to  typewrite,  3 17, 3 18; 
importance  of  measuring  total 
achievement  or  performance 
ability,  318-319;  need  for  in 
learning  typewriting,  383; 
place  of  in  educational  prac¬ 
tice,  384;  types  now  available 
for  studying  typewriting,  386. 

Methods,  how  more  efficient  are 
selected,  210-213;  improving 
a  method  of  work  already  in¬ 
vented,  2 14-2 1 5. 

Methods  of  control,  helps  for  de¬ 
veloping  higher  methods  of 
control  in  learning  typewrit¬ 
ing,  334-337- 

Methods  of  originating  new 
structures  and  habits,  racial, 
134-136;  physiological,  1 3  6— 
137;  trial  and  error,  138;  trial 
and  error  assisted  by  observa¬ 
tion  and  ideas,  139-141;  trial 
and  error  assisted  by  observa¬ 
tion  and  analysis,  142-143; 
observing  and  imitating  a 
model,  1 44-1 45;  systematic 
research,  146. 

Meumann,  E.,  47,  217,  367,  368. 

Modifications  of  behavior,  kinds 
made  by  animals  and  man, 
13-21. 

Motor  ability,  voluntary  ability 
of  world’s  champion  typists, 
4 1 8-42 1 ;  of  experien  ced  typists 
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with  superior  and  inferior  typ¬ 
ing  ability,  422-423;  of  stu¬ 
dents  making  highest  and  best 
grades  in  typewriting,  424. 

Movements,  controlling  sequence 
of  in  t)rping,  172-176. 

Muller  and  Pilzecker,  73. 

Negative  adaptations,  described, 
14;  kinds  made  in  acquisition 
of  skill,  95-98;  neurological 
basis  for,  98-99;  relation  to 
learning  process,  99-102;  pro¬ 
duced  by  fatigue,  96;  pro¬ 
duced  by  action  of  Weber’s 
law,  97. 

Nervous  system,  complexity  of, 
36;  complexity  of  true  basis 
for  human  skills,  35-37. 

New  modes  of  response,  relation 
to  native  and  acquired  ways  of 
reacting,  26-27. 

Omission  of  letters,  261. 

Organic  changes,  produced  in 

learning,  28-32. 

Gwen,  Margaret,  202,  281. 

Patrick,  G.  F.,  88. 

Peterson,  j.  C.,  85. 

Physiological  learning,  136-137; 
importance  of,  138. 

Plateaus,  causes  and  prevention 
of  plateaus  in  learning  to  type¬ 
write,  286-287;  special  diffi¬ 
culties  which  produce  them  in 
learning  to  typewrite,  276-284. 

Practice,  amount  yielding  best 
results,  292-294;  general  char¬ 
acter  of  as  a  factor  determining 
rate  of  improvement,  294-295; 
kinds  yielding  best  results  in 
learning  to  typewrite,  200-204; 
instructions,  450. 

Pressey,  S.  L.,  365. 


Principle  of  varied  response, 

50-56. 

Psychology,  methods  of  study¬ 
ing.  4~5- 

Psychological  factors  affecting 
rate  of  improvement,  303-309; 
learner’s  attitude  and  mood 
towards  his  task,  303;  learn¬ 
er’s  belief  in  ability  to  succeed, 
304;  interest  in  improvement, 
305;  ease  with  which  sources 
of  gain  may  be  recognized, 

305- 306;  degree  of  satisfac¬ 
tion  which  each  task  arouses, 

306- 309. 

Pulse  rate,  average  rise  in  nor¬ 
mal  pulse  for  different  periods 
of  practice,  270. 

Reaction,  law  of,  1-5;  law  of  cir¬ 
cular,  34. 

Recency,  law  of,  43. 

Relearning,  in  typewriting,  285. 

Response,  relation  to  learning 
process,  4-5;  elements  neces¬ 
sary  to  change  mode  of,  5-6 ; 
types  made  by  animals  and 
man,  6-7,  13-21;  improving  a 
given  mode  of,  14,  86-89,  92- 
95;  neural  mechanism  for,  37; 
steps  in  acquisition  of  new 
modes  of,  37-38;  importance 
for  learning,  25,  33-35;  origi¬ 
nating  new  substitute,  16-21, 
120;  factors  which  help  to 
elicit  a,  52,  81-86;  factors 
which  cause  it  to  be  contin¬ 
ued,  53;  factors  determining 
the  origination  of  newr  and  dif¬ 
ficult,  54-62;  principle  of  va¬ 
ried,  50-5 1 ;  relation  of  to  learn¬ 
ing  process,  52-56;  inner  tend¬ 
encies  to,  65-86;  by  analogy, 
106,  108;  to  both  the  similar¬ 
ity  and  difference  in  a  new  sit¬ 
uation,  108;  conditioned,  neu¬ 
rological  basis  for,  m-113; 
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originating  new  serial,  125- 
126;  linking  new  response  to 
new  situation,  127. 

Role,  of  habit  in  typewriting, 

24°-355- 

Role  of  teacher,  in  most  expedi¬ 
tious  and  economical  learning, 
428-451;  in  preventing  and 
eliminating  special  difficulties, 
430-435;  in  improving  and 
standardizing  objective  con¬ 
ditions  under  which  learners 
must  work,  436-437;  in  stan¬ 
dardizing  learning  process, 
437-446;  in  standardizing  psy¬ 
chological  conditions  of  learn¬ 
ing,  446,  449;  in  stimulating 
development  of  more  economi¬ 
cal  methods  of  work,  438-441; 
in  developing  the  necessary 
habits  in  correct  psychological 
order,  441-442;  in  fixing  the 
habits  to  be  formed,  443-445; 
in  cultivating  in  learners  a 
proper  attitude  towards  their 
tasks,  446-447;  in  attaching 
pleasure  to  correct  responses 
and  displeasure  to  wrong  ones, 
448;  in  helping  learners  to 
identify  more  readily  all  true 
sources  of  gain,  449. 

Rogers,  Herbert  W.,  405. 

Ruger,  H.  A.,  141. 

Serial  response,  origination  of, 
125-128;  neurological  basis 
for,  130-13 1 ;  diagrammatic 
representation  of,  13 1. 

Sherrington,  C.  S.,  47,  54. 

Smith  and  Guthrie,  112,  133. 

Smith,  Harold,  344,  392. 

SoRelle,  Rupert  1’.,  170,  261, 
264,  334. 

Speed,  basis  for  effective,  in 
typing,  227-235. 

Standards,  need  for  in  measuring 
progress  in  learm  ng,  384-385; 


kinds  needed  for  measuring 
progress  in  learning,  3 15-3 17; 
384-385- 

Standardization,  of  objective 
conditions  for  learners,  296; 
of  physiological  conditions  for 
learners,  302;  of  learning  proc¬ 
ess,  302-309. 

Starch,  Daniel,  219. 

Stimulus,  substituting  one  for 
another,  104;  how  new  one 
comes  to  provoke  an  old  re¬ 
sponse,  iio-iii;  effect  of  ir¬ 
relevant  stimuli  in  learning, 
291. 

Substitute  response,  to  old  situ¬ 
ation  or  stimulus,  1 20-1 22; 
originating  a  new,  123-124; 
linking  a  new,  to  new  stimu¬ 
lus,  122;  neurological  basis  for, 
128-132;  relation  to  learning 
process,  132. 

Summation  of  stimuli,  law  ex¬ 
plained,  46-47. 

Tangora,  Albert,  world  cham¬ 
pionship  record  in  typing,  164, 
229;  voluntary  motor  ability 
record,  418,  421. 

Taylor,  F.  W.,  155,  160. 

Tendencies  to  error,  among 
learners  of  typewriting,  230; 
among  professional  typists 
and  world  champions,  244- 
245.  •  l 

Tendencies  to  response,  law  of 
readiness  illustrated  and  ex¬ 
plained,  65-67;  kinds  of  inner 
tendencies  that  affect  the  ac¬ 
quisition  of  skill,  68-70;  tend¬ 
encies  set  up  by  preceding 
stimuli,  71-73;  aroused  by 
problem  and  directions  given 
learners,  74-75;  temporary 
and  permanent,  76-79;  effect 
of  interest,  purpose  and  de- 
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sire,  80-81;  relation  to  learn¬ 
ing  process,  81-84. 

Tests,  for  selecting  typists,  386; 
for  measuring  performance 
ability  in  typing,  388-390; 
special  ability,  387;  for  select¬ 
ing  learners  of  typewriting, 
404;  motor  ability,  416. 

Thorndike,  E.  L.,  49,  51,  140. 

Transpositions,  of  letters  and 
words,  256;  kinds  made  by 
world  champion  typists,  257; 
cause  of,  256;  cure  and  pre¬ 
vention  of,  259-261;  stage  of 
skill  where  this  error  gives 
most  difficulty,  258. 

Triplett,  Norman,  96. 

Tuttle,  W.  W.,  404. 

Typewriting,  what  all  learners  of 
must  do,  168;  acquiring  finger 
dexterity  in,  183-185;  learning 
to  manipulate  machine  in, 
181-182;  cause,  prevention, 
and  correction  of  mistakes  in, 
250-266;  controlling  sequence 
of  letter-making  movements 
in,  172-176;  getting  copy  in, 
168-170. 

Typewriting  habits,  cannot  be 
fixed  when  learners  are  fa¬ 
tigued,  219;  are  fixed  very 
slowly,  219-221;  literally  im¬ 
prove  and  fix  each  other,  222- 
224. 


Typist,  what  an  expert  can  do, 
161-167;  present  and  past 
world  champions  in  profes¬ 
sional  class,  164. 

Vocational  Guidance,  need  for, 
in  selection  of  learners  for 
typewriting,  398-408;  need  for 
wiser  selection  of  learners  in 
typewriting,  407-408. 

Warming  up,  general  significance 
for  learning  to  typewrite,  285. 

Washburn,  Margaret,  141-149. 

Watson,  J.  B.,  84. 

Wells,  F.  ().,  182,  240,  255,  345. 

Will  to  learn,  importance  for 
learning,  304-305,  367-372; 
its  arousal  and  utilization  in 
learning,  358-381. 

Woodworth,  R.  S.,  29,  39,  45, 
107,  140,  144. 

Work,  proper  alternation  of  peri¬ 
ods  of,  in  typewriting,  218. 

World’s  champion  typists,  pres¬ 
ent  world  records,  164;  volun¬ 
tary  motor  ability  of,  415-427; 
table  showing  superiority  in 
motor  ability,  418-419;  curves 
showing  superiority  in  motor 
ability  over  corresponding  age 
norms,  421. 
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